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Practicing these МСОз help to strengthen your concepts and give you extra edge in your NEET preparation 


Ais binary compound ofan univalent metal. 1.422 g 
of A reacts completely with 0.321 g of sulphur in an 
evacuated and sealed tube to give 1.743 g of a white 
crystalline solid (B) that formed a hydrated double 
salt (C) with А1,(5О,);. A and B are respectively 
(а) КО, K550, (b) NaO;, Ма;5О, 

(c) K;O, К50, (d) Na,O, Ма,5О, 


IUPAC пате of the following compound is 

Ж? 

СЊ—СН m и 
N / Ó 
oN 
НС CH; 

(a) 1-bromo-3, 5-epoxy-4, 4-dimethyl-2-hexanone 
(b) 1-bromo-3, 3-dimethyl-2-oxo-2-hexanone 


(c) 1-bromo-3, 3-dimethyl acetone 
(d) 1-bromo-4, 4-dimethyl-5-oxo-hexanone. 


For the equilibrium, 250 у) = 2505( + Ox), 
the partial pressures of SO}, SO, and О» gases at 
650 K are respectively 0.3 bar, 0.6 bar and 0.4 bar. 
If the moles of both the oxides of sulphur are so 
adjusted as equal, what will be the partial pressure 
of О»? 
(a) 0.4 (b) 10 


(c) 1.3 (d) 1.6 


4. 


Which of the following is the product for the given 
reaction? 


CH; А 
OOCCH, —— 


CH; 


CH; 
(a) CY (b) Су 
СН; 
CH; 
(с) X 
СН; 
Amphoteric oxide (X) + ЗС + Cl, ——> 
Poisonous gas + anhydrous chloride (Y) 
Hydrated chloride = Assy 
Element present in (Y) other than “С? reacts with 
concentrated НСІ but leads to passivation with 
conc. HNO,. Select the correct option. 
(a) X = Zand Y on reacting with ТАН forms strong 
oxidising agent. 
(b) X= Zand Y on reacting with ТАН forms strong 
reducing agent. 
(c) X # Zand Y is used as a catalyst іп Friedel— 
Crafts reaction. 
(d) Х Zand Y on reacting with LiH forms strong 
oxidising agent. 
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6. 


№, + 3H, —> 2NH; 

Molecular weights of NH; and №, are x, and x), 
their equivalent weights are y, and у, respectively. 
Then (y, - y2) is 


2x =x) 
o (5 


(с) (3x, - x3) (d) (x, - 3x) 

By what method the quantity of organic pollutants 
in water can be determined? 

(a) By measuring BOD 

(b) By pH measurement 

(c) By transparency measurement 

(d) By measuring the change of colour 


(b) (x, m х) 


From the observations given below, suggest the 
relation between X, Y and Z. 


Experiment Heat Work AE 
supplied done 
| | 
1 100] 200] work |X 
supplied to | done by the | Joules 
the system | system 
II 200 J 200J work | Y 
supplied to | done on the | Joules 
the system | system 
III 400 J lost to | 100] work |Z 
the system | done by the | Joules 
system 
(ај Х-Ү-2 (b Ү>Х>2 
(с) Ү>2>Х (D Х>2>Ү 
X 
C3Hgg) + A — syn gas 507050) 
Cold water 
Ү+ ыр 220 + а soln. of Y. 


Z has low chemical reactivity at room temperature 
but under vigorous suitable conditions it reacts with 
other elements to form very useful compounds. 
Z is also being looked upon as prospective source of 
energy for future. Which two substances are same ? 
(a) X;Z (Ы) АХ (с) AY (d) AZ 


. Which of the following statements is incorrect? 


(a) Among O5, O, and О; the stability decreases as 
05» 05» 05. 

(b) He; molecule does not exist as the effect of 
bonding and anti-bonding molecular orbitals 
cancel each other. 

(c) Су OF and Li, are diamagnetic. 

(d) In F, molecule, the energy of 62p, is more than 
755, AN лу. 
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1. 


12. 


13. 


14. 


15. 


column is 
between 
of a n 


tube and a mercury | | 
| | 


А gas 
trapped 
closed end 
column of length 

(h) when this tube 1 

is placed with its 

open end upwards Р, | 

the length of gas Po 
column is (¢;), the length of gas column becomes 
(0) when open end of tube is held downwards. 
Find atmospheric pressure in terms of height of Hg 
column. 


h(£j — € h(l + 65) 
а) 4-4) ъ л» 
(4 45) 5-4 
Lx£ 
(c) h ре (d) None of these 
£5 - £ 
For the element X, student Riya measured its radius 


as 102 nm, student Rajat as 203 nm. and Aman 
as 100 nm, using same apparatus. Their teacher 
explained that measurements were correct by 
saying that recorded values by three students were 
(a) crystal, van der Waal and covalent radii 

(b) covalent, crystal and van der Waal radii 

(c) van der Waal, ionic and covalent radii 

(d) none is correct. 


Тһе molar composition of polluted air is as follows : 


Nitrogen 
Carbon dioxide 
Sulphur dioxide 


What is the average molecular weight of the given 
polluted air? (Given, atomic weights of C and S are 
12 and 32 respectively.) 

(a) 28.51 (b) 50.08 (c) 29.48 (d) 4512 


0.395 g of an organic compound by Carius method 
for the estimation of sulphur gave 0.582 g of BaSO,. 
Тһе percentage of sulphur in the compound is 

(a) 2024 (b) 35 (c) 40 (d) 45 


An electron in a hydrogen like atom makes 
transition from a state in which its de-Broglie 
wavelength is A, to a state where its de-Broglie 
wavelength is A, then wavelength of photon (А) 
generated will be 


1. 


242 

PEE NUM фу 476) M» 

h (4-М 

(с) A= XD (d) ,-2тс MAS 

M -M h |a- 
SOLUTIONS 


(a) :B forms double salt with Al,(SO,); and thus, 
may ђе K5SO,. (A) + 5 — (B) К,5О, 
1.743 g К,5О, is obtained by 1.422 g of A 


1.422x174 
1745 K,SO, is obtained by БЕГЕН -142gofA 
174 g K5SO, requires 32 g of S 
32x1.743 
1.743 g K,SO, requires UU = 0.32g of S 


Thus, given data confirms that (B) is KSO,. 
Now, 2(A)+S —9 К,5О, 
(A) potassium salt 
M. wt. of (A) x 2 = 142 2. M. wt. of (A) = 71 
Since (A) is potassium salt 
-. Molecular weight of left component = 71 - 39 = 32 
Thus, salt is KO). 
(a) 
(d) : The equilibrium given as, 
2803( т 280 (у) + Оз) 


Pso,Po, 0.6х0.6х0.4 
=— -2 ће 
Бо; 


Р 0.3х0.3 


Upon adjustment, K, does not change, 


x 
l.6bar- Ky mi. 


Partial pressure of oxygen = 1.6 bar 

(b) 

(b) : AO; + ЗС + Cl; — 2AICI, + ЗСО 
X Y 


Hydrated chloride on heating gives 
2AI(H5O), Cl, Strong heating, ZALO; +9H,0 +6НС1 
Aland Cl present in АЈС. Thus, 
Ај + 6HCl aq) —9 2Al (aq) + 6Cl ag) + 3Н 
2A] + 6НМ№О сос) -> AbO; + 6NO, + ЗН,О 
Thin protective layer of Al,O; on the surface of 
metal causes passivation. 
AICL, + 4LiH —> МАН, + 3LiCl 
(a) : For the given reaction, N, + ЗН, —> 2МН; 
Equivalent weight of №, (уз) = х›/6 
Equivalent weight of NH;3(y,) = x,/3 

Xx х € 2x, - X, 


1732573 6 6 


10. 
11; 


12. 


13. 


14. 


15. 


(а) 
(b) : According to first two о thermodynamics, 
AE-q*w 


For experiment I а = + 100] w = -200 J 
AE = 100-200 = – 100 J= X 
For experiment П q=+ 2007 w= +200] 
AE = 200 + 200 = 400] = Y 
For experiment Ш q = – 400 J м = -100] 


ДЕ = -400 – 100 = -500 J = Z 


Thus, Y» X> Z. 
(b) : Сар + ЗНО > ЗСО, + 7Hoq) 
уп gas 
Fe0,/Cr,O, 

СО) + ВО —————» CO» + Н) 
(9 (№ (2) 

(4) 

(b) : For gas P, = (Po + h) Р, = (Py - h) 

V, = 726) V;- nf, 


at const. T and moles. 
P V; = P V3; (Ру + h) т^ £4 = (Py - h) т^ 0, 
роб + hé, = Py (6-0, ; Py Cy Руб = hey + ht; 


h(£ + 0 
л (raras of Hg column 
6-4) 
(а) 
En 
ум) jen 
è == = 
(c) : Mavg == Неге Ул) =100 
У" di 
ја! 
М, = 16х 32 +80 Х 28 + 44 Х 3 +64 Х 1 —2948 
% 100 


(а) : Mass of BaSO, = 0.582 р 


We know, BaSO, = 5 
233 32 


233 g of BaSO, contains sulphur = 32 2 
0.582 g of BaSO, contains sulphur = ES х0.582 
wt. of sulphur 


Percentage of sulphur — x100 
рана wt. of compound 
=—— x 100 = 20.2496 
233% 0.395 
(d): hc/ X = E, — E, = КЕ, - KE, 
h 2 2ү2 2 
ћ=——, (тур = hj Іту ік 
ту А) 2 m 2m% 
hc WP "n 222 
А 2m 2mM h [32-32 
oe 
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Compressibility factor (2) for №, at —50°С and 
800 atm pressure is 1.95. Calculate the number of 
moles of № gas required to fill a gas cylinder of 
100 mL capacity under the given conditions. 

(a) 224 (b) 1.12 

(c) 6.10 (d) 2.90 


Benzaldehyde reacts with ammonia to form 
(а) hydrobenzamide (b) benzamide 
(c) aniline (d) phenyl cyanide. 


Which of the following is not a property of 

hydrophilic sols? 

(a) High concentration of dispersed phase can be 
easily attained. 

(b) Coagulation is reversible. 

(c) Viscosity and surface tension are nearly same as 
that of water. 

(d) The charge of the particle depends on the 
pH value of the medium; it may be positive, 
negative or even zero. 


Which of the following alcohols is most reactive 
with НСІ in the presence of ZnCl,? 


CH; 
(a) E (b) CH;—CH—CH,OH 
сн, ін, 

(c) CH,—CH—OH (d) CHOH 


| 
CH; 
A ball of mass 200 g is moving with a velocity of 
10 m sec |. If the error in measurement of velocity 
is 0.196, the uncertainty in its position is 
(a) 3.32 x 10?! m 
(b) 334x107 m 
(с) 5.32 х 107° m 
(d) 2.64 x 10? т 
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10. 


When neopentyl bromide is subjected to Wurtz 
reaction, the product formed is 

(а) 2,2, 4, 4-tetramethylhexane 

(b) 2, 2, 4, 4-tetramethylpentane 

(c) 2, 2, 5, 5-tetramethylhexane 

(d) 2, 2, 3, 3-tetramethylhexane. 


Which of the following statements about primary 

amines is false? 

(a) Aryl amines react with nitrous acid to produce 
nitrophenols. 

(b) Alkyl amines are stronger bases than ammonia. 

(c) Alkyl amines are stronger bases than aryl amines. 

(d) Alkyl amines react with nitrous acid to produce 
alcohols. 


NaNO, when decomposes above 800 "С does not 
give 

(а) № (b) О, (с) МО; (4) Na,O 
Which of the following is a free radical substitution 
reaction? 


сн; | CH,Cl 
(a) СҮ + Cb Boll. СҮ 
сн; 
Ы О +CH,Cl Anhyd. AlCl; СҮ 


(d) CH4CHO + HCN —> CH4CH(OH)CN 


Тће density of sodium borohydride is 1.074 g/cm?. 
3.91 g of sodium borohydride contains 2.50 x 10? 
atoms of H. The number of moles of H atoms 
present іп 28.0 cm? of sodium borohydride is 

(a) 3.192 (b) 2.03 

(c) 1.67 (d) 1.92 
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12. 


13. 


14. 


15. 


16. 


17. 


18. 


19. 


. The resistance of 0.5 N solution of an electrolyte in а 


conductivity cell was found to be 25 ohm. Calculate 
the equivalent conductivity of the solution if the 
electrodes in the cell are 1.6 cm apart and have an 
area of 3.2 cm’. 

(a) 10S cm? equiv 


(b) 155 cm? equiv 
(c) 20S cm? equiv 


(d) 40S cm? equiv 


The volume strength of 1.5 N HO, solution is 
(a) 4.8 (b) 8.4 (c) 3.0 (d) 8.0 


Aluminium crystallizes in a cubic close packed 
structure. Its metallic radius is 125 pm. What is the 
length of the side of unit cell? 

(a) 145 pm (b) 353.5 pm 

(c) 125 pm (d) 250 pm 


The gases that give rise to photochemical smog are 
(a) oxides of sulphur (Б) oxides of nitrogen 
(c) oxidesofcarbon (4) oxygen. 


Identify the final product (Z) in the following 
sequence of reactions : | 
(CH3CO + HCN —9 Х-№0 у у 
(а) (CH3);C(OH)COOH 

(b) СН,=С(СН;)СООН 

(c) HOCH,CH(CH;)COOH 

(d) CH4CH—CHCOOH 


Calculate the longest wavelength (in À) which can 
remove the electron from first Bohr's orbit. 

(Given : E, = 13.6 eV) 

(a) 303.81 (b) 912.24 (c) 1095.12 (d) 1215.67 
Тһе product of acid catalysed hydration of 2-phenyl 
propene is 

(a) 3-phenyl-2-propanol (b) 1-phenyl-2-propanol 
(c) 2-phenyl-2-propanol (d) 2-phenyl-1-propanol. 


804 
Неа! 


> 2 


Which of the following statements is not true about 
glucose? 

(a) It is an aldohexose. 

(b) On heating with HI it forms n-hexane. 

(с) It is present in furanose form. 

(d) It does not give 2,4-DNP test. 

Inasystem: A = 2B) + ЗС(р ifthe concentration 
of C at equilibrium is increased by a factor 2, it will 
cause the equilibrium concentration of B to change 
by 

(a) two times of its original value 

(b) one half of its original value 

(c) 242 times of its original value 


1 
(d) —= time of its original value. 
2/2 ы 


20. 


21 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


Which of the following statements is not true? 

(a) The Ellingham diagram shows the plots of AG vs T. 

(b) In froth floatation process, depressants are 
added to enhance the formation of froth. 

(c) Extraction of zinc oxide is done by coke. 

(d) CO is more effective reducing agent below 983 K. 


. In a mixture of A and B, components show -ve 


deviations as 

(а) ДҮ, is +ve 

(b) A-B interactions are weaker than A-A and B-B 
interactions 

(с) AH mix is *ve 

(а) A-B interactions are stronger than А-А and 
B-B interactions. 


Out of vanadium (V), chromium (Cr), manganese 
(Mn) and iron (Fe), which one is expected to have 
the highest second ionisation enthalpy? 

(a) V (b) Cr (c) Mn (d) Fe 


In a first order reaction, the initial amount of a 
substance becomes 1/3 in 100 seconds. How much 
time will be taken to reduce the concentration to 
1/9 of the initial concentration? 


(а) 200 sec (b) 100 sec (с) 50 вес (4) 400 sec 
Among the following halides : 

1. ВС, 2. AlCl, 3. GaCl 4. InCl, 

the order of decreasing Lewis acid character is 

(a) 1, 2,3,4 (b) 4,3, 2,1 

(с) 3,4, 2,1 (9) 2,3,4,1. 

Which of the following statements is not true about 
low density polythene? 


(a) Obtained through free radical addition 
(b) Chemically inert and tough 

(c) Good conductor of electricity 

(d) Highly branched structure 


Identify a reagent from the following which can 
easily distinguish between but-1-yne and but-2-yne. 
(a) Bromine, ССІ, 

(b) Hy, Lindlar' catalyst 

(c) Dilute H,SO,4, HgSO, 

(d) Ammoniacal CuCl, solution 


Which of the following is paramagnetic in nature? 
(а) [Cr(CO)4] (b) [Fe(CO);] 
(c) [Fe(CN)g- (d) (саны 


Which ofthe following contains maximum number 
of lone pairs of electrons on the central atom? 

(a) CIO; (b) XeF, 

(c) SF, (d) I; 
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29. 


30. 


31. 


32. 


33. 


34. 


Match List I with List II and select the correct 


option. 

List I List II 
(1) Iodoform (A) Anaesthetic 
(II) Methyl salicylate (B) Antiseptic 
(III) Diethyl ether (C) Insecticide 


(IV) Hexachlorocyclohexane (D) Detergent 
(E) Pain balm 
(a) I- B. II-E M- GIV -D 
(b) I- D, II-B,III- A,.IV-C 
(c) I- B, II- E, II - A,IV-C 
(d) I- C, II - A, III - D, IV - B 
In group 14, the inert-pair effect is more prominent 
in 
(a) tin and lead 
(c) carbon and lead 


(b) carbon and silicon 
(d) none of these. 


Which is the most suitable reagent for the following 
conversion? 


| 
CH;—CH=CH—CH,—C —CH,; —> 


CH,—CH=CH—CH,—C --ОН 
(а) Tollens reagent 
(b) Benzoyl peroxide 
(c) I; and NaOH solution 
(d) LiAIH/C;H59OH 


The values of Т, for few gases are given below : 
H5:332 K, O5: 1543 K, He: 5.3 Капа CO; :304.10 K. 
What is the correct increasing order of liquefaction 
of the above gases? 

(a) He < O; < H, < CO; 

(b) He < H, < O, < CO; 

(c) CO, < O; < H; < Не 

(d) O, < CO; < H5 < He 


The basic character of the transition metal monoxides 
follows the order 

(a) CrO > VO > FeO > TiO 

(b) TiO > FeO > VO > CrO 

(c) TiO > VO > CrO > FeO 

(d) VO > CrO > TiO > FeO 


0.316 g of an organic compound, after heating 
with fuming nitric acid and barium nitrate crystals 
in a sealed tube gave 0.466 g of the precipitate of 
barium sulphate. The percentage of sulphur in the 
compound is 
(a) 1.125 

(с) 15.85 


(b) 20.25 
(d) 30.15 


35. 


36. 


37. 


38. 


39. 


40. 


Nitrogen oxide that does not contain N —N bond is 


(а) N20 (b) NO, (с) МО, (d) №0; 
Compare x and y bond angles for the given 
molecule : 
H;C CH; CH 
| Rae ый ^C | 
ЊС сн; сн; 
(а) х>у (5) у>х 
(с) х-у (4) х>у 


In context with the transition elements, which of 

the following statements is incorrect? 

(a) In addition to the normal oxidation states, zero 
oxidation state is also shown by elements in 
complexes. 

(b) In the highest oxidation states, transition 
elements show basic character and form 
cationic complexes. 

(c) In the highest oxidation states of the first five 
transition elements (Sc to Mn), all the 4s and 3d 
electrons are used for bonding. 

(d) Once the Ф configuration is exceeded, the tendency 
to involve all the 3d electrons in bonds decreases. 


Enantiomers have 

(a) identical m.pt/b.pt. but different refractive 
indices 

(b) identical m.pt./b.pt. and refractive indices 
but rotate plane polarised light in opposite 
directions but to the same extent 

(c) different refractive indices and rotate plane 
polarised light in the same direction but to 
different extent 

(d) different m.pt./b.pt. but rotate plane polarised 
light in different directions but to the same 
extent. 


A unit cell of sodium chloride has four formula 
units. The edge length of the unit cell is 0.564 nm. 
Density of sodium chloride is 

(a) 1.08g cm? (b) 2.16g ст? 

(с) 324g cm? (d) none of these. 


Some properties of the two species, NO; and H3O* 

are described below. Which one of them is correct? 

(a) Dissimilar in hybridisation for the central atom 
with different structures. 

(b) Isostructural with same hybridisation for the 
central atom. 

(c) Isostructural with different hybridisation for 
the central atom. 
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(d) Similar іп hybridisation for the central atom 
with different structures. 


41. The plot of log;9K vs 1/T leads to a straight line 


having intercept equal to 
AG? 
AG? b 
8) e 2.303R 
AS? AH? 
(с) (4) 
2.303К 2.303К 


42. Which of the following complexes has magnetic 
moment of 2.83 B.M.? 
(а) [NI(NH3)g]* (b) (СК) > 
(с) ТІСІ, (d) (сос > 


43. The final product of the following sequence of 
reactions 
Сао + С Неї. д ЊО ув is 
(а) ethanol 
(b) ethyl hydrogen sulphate 


(c) acetylene (d) ethylene glycol. 


44. The same quantity of electricity that liberated 
2.158 g of Ag was passed through a gold salt, and 
1.314 g of gold was deposited. The equivalent mass 
of Ag is 107.9. Calculate oxidation state of Au in the 
salt. (At. mass of Au = 197) 

(a) 42 (b) +3 (c) 41 (d) 0 

45. If Em 7 712 V, Ex x- = 1.1 V and Бруно 7 1.23 V, 

then on electrolysis of aqueous solution of salt MX, 


the products obtained are 
(a) M, Xj (b) H5, X; (c) H5, О, (d) M, о, 


SOLUTIONS 


V 
1. (a): We have, Z = E. 
nRT 
PV 800x100 
ZRT 1.95х0.0821х223х1000 


= 2.24 


Mole of № (и) = 


ЄН+5СН==\ 
„2СНСН5 + 3ЊО 
СеН;СН=№ 
Hydrobenzamide 
3. (c): Hydrophilic sols have lower surface tension 


and higher viscosity than that of water. 


4. (а): Order of reactivity of alcohols towards Lucas 
reagent : 3? > 2° > 19 


Ф 
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0.1 
5. (4): Ау- — х10- 10? msec}; 
100 


h 
Now, Av. Ax = —— 
Атт 
-34 
- шесе D ;7264x10 m 
4x10 ^ х3.14х200х10 | 
P 
6. (9: 2CH;—C—CH,Br 4+2Na-— Dey ether 
CH; 
Neopentyl bromide 
a їш 
CH; 7 CH5— CH, 7 СН; 
СН; СН; 


2,2,5,5- Tetramethylhexane 
7. (a) 
o 1 
8. (с) : NaNO; 29€ NaNO, + 502 


o 5 
2NaNO, 239€, Na O + N, + 20; 


9. (а) : де chain chlorination takes place іп the 
presence of heat or light by free radical substitution 
mechanism. 
10. (a) : Weight of sodium borohydride in 28.0 cm? 
= 28 x 1.074 = 30.072 g 
3.91 g of sodium borohydride has moles of H atoms 


2 2.5010" 
6.023Х 10? 
30.072 р of sodium borohydride has moles of 
2.50x10? _ 30.072 
Н atoms = ————, x 
6.023 x 10 3.91 
= 3.192 moles of Н atoms 
а 25x32 
11. (d): p= К-—= =50 
(po T= 
K= —=—=0.02 
p 50 
1000 0.02 x 1000 
Neg = Kx V=K X — = 
Могта у 0.5 


=40 S cm? equiv. 
12. (b) : Volume strength = 5.6 x Normality 
-5.6х1.5-84 


13. (b) : For a cubic close packed structure, length of 
the side of unit cell is related to radius as, 


a- x242 = 125 x 2 x 1.414 pm = 353.5 pm 


14. (b) 


15. (b) : (CH3);CO + HCN —9 CH,— 


HSO, 
HOOC—C=CH, _———сн;— 
| Heat 


CH; 
(2) (7) 
16. (b) : The photon capable of removing electron from 
first Bohr’s orbit must possess energy 
= 13.6 eV = 13.6 x 1.602 x 107 J 
= 21.787 x 109] 


ве 8 


A -34 8 
21787 x 10-9 862510 x3.0x10 
i А 


№ 291224 х 10710 m = 912.24 А 
Thisi is longest A because a photon having A higher than 


1 
this will possess energy lesser than required, as E ос P 
17. (c) : Thereaction proceeds via carbocation formation. 


CH; 
Q +Ht ЕТУ 
СН; T NEG > C6H5 T 
CH; CH; 
2-Phenylpropene сн, нус p 
-Ht IA Ng 
НО--С--СН; -— - “4 
| Сн, 


CH; 
2-Phenyl-2-propanol 
18. (c) : Glucose is present in pyranose form. 
19. (d) : Ay = 2Bq + 3С) 
К, = [CIB] 
If [C] becomes twice, let conc. of В becomes В”, then 


К, = [22] 187" or [CP [B) = [2С] [87° 
ІЗІ | ЖЕ. 
[B] V8 20 

20. (b) 


21. (d) : Option (d) is a required condition for negative 
deviation along with AV mix = -ve and AH mix = -ve. 

22. (b) : Theelectronic configurations ofthese elements 
are 

V (2 = 23) : 1s” 252 2р° 35° Зре 3d? 45" 


Cr (Z = 24): 1s? 252 2р° 352 3p® 3d? 45! 

Mn (Z = 25): 1s” 252 2р° 352 зрб 3d? 45” 

Fe (Z = 26): 1s? 252 2р6 352 3p зй 45” 

In the case of chromium, the second electron has to 
be removed from the half-filled d-shell which is more 
stable. 


23. (a) : For the first order reaction, 


2.303 
k= — logo т 
t (a — x) 
Let the initial amount is a mol L7}, then 
after t = 100 seconds, (a - x) = > mol 17! 
2.303 2.303 
k- 10810 ‘ 105,03 


100 79213 A58 


= 10.988 x 1073 sec 
Let the time required to reduce the concentration to a/9 
is fj, then 


2. 
203 logig © = 200 sec 


7 10.988 х1075 °" a/ 
24. (а) 
25. (с): It is not a good conductor of electricity. 


26. (d) : 1- Alkynes react with ammoniacal solution of 
Си;Сђ to form red precipitate of the corresponding 
copper alkynides. 
But-1-yne reacts with ammoniacal Си,СІ, as follows : 
—CH,—C=CH + Cu(NH3);CI 
— CH;—CH,—C=C Си" 
red precipitate 

But, but-2-yne does not react with this reagent. 
27. (4): CO and CN аге strong field ligands which 
force the electrons to pair up and thus, complex is 
generally diamagnetic. NH; is a weak field ligand so 
that electrons remain unpaired and complex is generally 
paramagnetic. 


28. (4): CIO; : Попе pair 
XeF, : 2 lone pairs 
SF, : 1 lone pair 
5 : 3 lone pairs 


29. (c) : Iodoform - Antiseptic 

Methyl salicylate - Pain balm 

Diethyl ether - Anaesthetic 

Hexachlorocyclohexane - Insecticide 

30. (a) : Inert pair effect increases as we move down 
the group. 

31. (с) 
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32. (b) : Higher the value of T, , more easily the gas can 
be liquified. 

33. (c) : The size of given metals decreases whereas 
ionization enthalpy increases from Ti to Fe. Hence, the 
metallic character of the metals decreases and therefore, 
basicity of oxides decreases from Ti to Fe. 

34. (b) : Mass of substance taken — 0.316 g 

Mass of BaSO, formed - 0.466 g 

From stoichiometry, BaSO, = 5 


233 32 
(molecular mass of BaSO, = 137 + 32 + 64 = 233g mol!) 
Then, mass of S in 0.466 g of BaSO, = A g 
Percentage of S in the compound = 0466хэ2 х „Оо, 
233 0.316 
= 20.25% 
35. (d): NO N=N>0 
О, О 
N 2 
N50, ` мм 
О 
N30. ^u " d 
294 TRR 
o^ № 
О, О. О 
N 2 
МО; A ~ 
о bio 


36. (b) 

37. (b) : In highest oxidation states, transition metals 
cannot form cationic complexes. Also, they show acidic 
character because in highest oxidation state, they can 
only accept the electrons and form anionic complexes. 


38. (b) 


ZxM 
39. (b) : Praci = — 
a ХМ, 
Z = 4, formula mass (M) = 58.5, а = 5.64 x 10? cm 
4x58.5 


=2.16g cm? 


p= A 
6.023 x 10? x (5.64x10 5)? 
40. (a) : No. of electron pairs at the central atom 
= no. of atoms bonded to it + 1/2[group number of 
central atom – valency ofthe central atom + no. of electrons] 
No. of electron pairs at the central atom 


in NO; =3+ 35 -6+1]=3 (sp? hybridisation). 


No. of electron pairs at the central atom in 


in H;0* 234 sls -3-1]-4 (sp? hybridisation). 


Ф 
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41. (c) : ДО“ = -2.303 RT logio K 


AG? (AH? — TAS?) 
logo K= – == 
2.303КТ 2.303КТ 
АН? AS? 


7 2.303RT 23038 
Comparing it with straight line equation, 


у=тх+с 
ре о 
we get, slope (т) = 
в рео) 2.303К 
А$° 
and intercept (с) = 
Pt (о) 2.303 R 


42. (a) : 2.83 B.M. implies two unpaired electrons 


according to the expression, И = 4/n(n- 2) B.M. The 
species МР“, Ni?*, Ті! and Co? in the given complexes 
have 34%, 3d*, 3d°, and 346 electronic configurations, 
respectively. CN being a strong field ligand causes 
pairing of electrons thus, [Ni(CN),]* has zero unpaired 
electrons with dsp” hybridisation, while NH; being a 
weak field ligand, does not cause pairing of electrons 
thus, [Ni(NH;),]?* has two unpaired electrons and 
2.83 B.M. magnetic moment. 
43. (c) : CaO +20 Et; Cac, $22 > cH=CH 
(A) (B) 

44. (b) : Number of equivalents of gold deposited 

= number of equivalents of silver deposited 


е. Wold = И фес 
Е оа Ever 
Е мег XW. 107.9 1.314 
Bag = silver gold = = 65.7 
silver 2.158 


Atomic mass 


Equivalent mass = ——— - 
Oxidation no. of Au in salt 


Atomic mass 197 


[m 65.7 


Thus, ox. no. of Au = 


45. (D): MX—o M* + X 

ЊО— H* + ОН“ 
At cathode : H* ions will get reduced as the standard 
reduction potential of M* ions is negative (less than that 
of H^). 

2Н + 2e —>H, 
At anode : The species having low value of standard 
reduction potential are oxidised. Hence, the reaction at 
anode is 

2Х —> X,+2e 

The products obtained are Н; at cathode and X; at 


anode. 
ФФ 


1. 


With exclusive and brain storming MCQs 


Practicing these MCQs help to strengthen your concepts and give you extra edge in your JEE preparation 


SINGLE CORRECT OPTION 


In which of the following cases metal obtained by 
carbon reduction is in liquid state? 


С— со 


ме 
(а) AG? 


> 
(d) None of these 


OH 
CHCl, (CH4CO);O НА 
СОЎ eMart se 


Product (Z) will be 
о о 


Which of the following has the largest value of 
dissociation constant K,? 


(c) (d) 
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10. 


Ф 


Given the following limiting molar conductivities 
at 25 °С, НСІ: 426 CQ'cm^mol' NaCl: 
126 Q'cm’mol!; NaC (sodium  crotonate): 
83 Q^ cm?mol". What is the ionization constant 
of crotonic acid if the conductivity of a 0.001 M 
crotonic acid (HC) solution is 3.83 x 10? Q^!cm'!? 
(a) L.11 x 105 (b) 111х10% 

(c) 1.11 x 107 (d) L11x102 


Identify the incorrect statement among the 

following. 

(a) CuSO, reacts with КСІ in aqueous solution to 
give CuCl. 

(b) CuSO, reacts with KI in aqueous solution to give 
Сњђ. 

(c) CuSO, reacts with NaOH and glucose in 
aqueous medium to give СаО. 

(d) CuSO, on strong heating gives CuO. 


Which of the following reactions will not give 
N, N-dimethylbenzamide ? 


(a) мы + (CH), NH —> 

(b) (рок + CH;Mgl — 

(c) Eres + (снужн —9 

(d) [ T1) + (CH;);NH—> 


The spin magnetic moment of cobalt in 
Hg[Co(SCN),] is 
(а) 173 (b) 2.83 (с) 3.87 (d) 4.89 


Which of the following gas molecules have 
maximum value of enthalpy of physisorption? 
(а) САН, (b) Ne (c) H,O (d) H, 


An organic compound forms a yellow crystalline 
solid with phenylhydrazine and gives a mixture of 
sorbitol and mannitol when reduced with sodium. 

Which among the following could be the compound? 
(a) Fructose (b) Glucose 

(c) Mannose (d) Sucrose 


The major product of the given reaction is 


O,N -(О)-с=с-(О)- cu, m, 
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CH; 


MORE THAN ONE CORRECT OPTION 


11. Thecorrect statement(s) about the following sugars 


X and Y is (are) 


(a) X is a reducing sugar and Y is a non-reducing 
sugar. 

(b) X is non-reducing sugar and Y is reducing 
sugar. 

(c) The glucosidic linkages in X and Y are o and p, 
respectively. 

(d) The glucosidic linkages in X and Y are f and о, 
respectively. 


12. Which statement(s) is/are correct regarding the 


reaction given below? 


е НСІ (hydrolysis) 


tZ 
(Acid) (Base) 


13. 


14. 


15. 


нұс о HC OH њс 
mc Чон, ње? чш, Т) 


(а) Compound Y is N, N-diethylphthalimide. 

(b) Compound X can be obtained by reacting P 
with ammonia. 

(c) Compound Z is a primary amine. 

(d) Compound Y is obtained by E2-mechanism. 


For the given aqueous reactions, which of the 
statement(s) is (are) true? 
KI+ к, [Fe(CN)] dilute H,SO, 


(Excess) ZnSO, 


brownish-yellow solution ———> 
white precipitate + brownish-yellow filtrate 
М№а,5,0; 
Colourless solution 
(a) The first reaction is a redox reaction. 
(b) White precipitate is Zn3[Fe(CN),¢]>. 
(c) Addition of filtrate to starch solution gives blue 
colour. 
(d) White precipitate is soluble in NaOH solution. 


Correct statement(s) regarding the following 
reactions is/are : 


OH 
C сон в «CO NaOH CHCl; «NaOH A 
(a) product A is formed through the formation of 
dichlorocarbene 


(b) product A is cinnamic acid 
(c) product B is salicylic acid 
(d) product C is oil of wintergreen. 


The correct statement(s) concerning the structures 
E, F and G is (are) 
“от 
H4C 
(E) (F) 
(a) E, Fand Gare resonance structures 
(b) E, Fand E, G are tautomers 
(c) Fand G are geometrical isomers 
(d) Fand G are diastereomers. 


SOLUTIONS 


(c) : When state of reduced metal changes from 
solid to liquid and then gas, there is steep increase 
in value ОРАО“. In case of (1), (2) metal obtained is 
in gaseous state. In case of (3) it is in liquid state. 


(с) 


10. 


It contains the most reactive methylene group (*) 
29 ешш "Os is stabilised e resonance. 


оце кон 


(а):А (НС) = A,(HCI) + A, (NaC) – А „(Мас 

= (426 + 83 – 126) Q'cm*mol! = 383 О cm^mol"! 

Тһе molar conductivity of HC, 

1000хк 3.83х107 
C 0001 


А,(НО- х1000 


= 38.3 Q'cm’mol! 
Тһе degree of dissociation, 


— A,(HC) (383 OQ 'cm^mol) | бя 
AT(HC) (383 Q°'cem’mol!) / 
2 -3 2 
с UU ii 


^ 1-а 


1-01 


(a) :2CuSO, + 4KI > Си, + 2К,50, + 1, (not 

given by КСІ) 

(b) :CSHSCONH, + CH4Mgl > C,H;CONHMgl 
+ CH; 

(c) : Hg[Co(SCN),] ——> Hg” + [Co(SCN)]- 

Let oxidation state of cobalt be x. 

х+4х(-1)=-2 > х=+2 

As SCN isa weak field ligand, hence no. of unpaired 

electrons in Со" (d’ electronic configuration) is 3. 

So, и, = 43(3 +2) = 3.87 В.М. 


(c) : The more the liquefiable nature of a gas, the 
more is the enthalpy of adsorption. Water is more 
liquefiable. 


(a) 
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11. (b,c) 


CN 
12. (b,c) : (a) Y= " жен 


13. (а,с,4): Klag) + K3[Fe(CN) 6] (aq) 


Ф 


|| 
[e 


N-ethylphthalimide 
(b) 
о 
| || 
—OH N 
Gr T mos 
T (6 
о о 
(Р) (9 


(c) Z=C,H;—NH, (primary amine) 

(d) The phthalimide anion is a strong nucleophile 
and it reacts with ethyl iodide by an Sy2 mechanism 
to give an N-ethylphthalimide. 

dil.HjSO, 


Excess KL 4 K,[Fe(CN)j] (а) ZnSO qu 
Brownish-yellow 
K,Zn3[Fe(CN),] ог [KyZn(Fe(CN)4]], + Кад) 
White ppt. White ppt. 
= 2- 
Кад) + Na$05 —9 [ад + S4O'6(aq) 
Colourless 


K3Zn4[Fe(CN);]; + 12NaOH —> 
White ppt. 3[Zn(OH)4]24) + 2[Fe(CN) 6] (aq) +2K* 
KI, — KI +I, 


L meh , Blue coloured complex 
Solution 


14. (a,c,d) : 


OH OH 
COOH 
CCl,+ NaOH 
"> (она NaOH 
x [onon OH 
CHO 
CO CH 
Salicylaldehyde 
(4) 
Oil of wintergreen 
(C) 


15. (b,c,d) : E and Fas well as E and G differ in position 


of H atom, so these are tautomers not resonating 
structures. F and G are geometrical isomers and 
geometrical isomer are diastereomers. 
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ІІ 


GEAR UPC ИТТЕ. 


Which of the following thermodynamic conditions 
at constant pressure and temperature is necessary 
for the spontaneity of a process? 

(а) 4(0– TS + PV) >0 

(b) d(U - TS + PV) «0 

(c) d(U- TS + PV) =0 

(d) 400 + TS + PV) «0 


The product (III) of the following reactions sequence is 


¢=CH о 
| Б 2, (1) + 2HCOOH 
(i) С=сн 
COOH 
а + (ID) 
(i) PhMgBr 
(ii) (II) "Hor? (III) 
CH,—COOH 
То) 
Соон 
"ex 
COOH CHO 


(c) (d) 


In the manufacture of H5SO,, the nitrated acid 
from the Gay-Lussac' tower is chemically 

(а) МО-Н,5О, (b) NO-H5SO, 

(c) МО2Н,50, (d) NO-HSO, 

Find the equilibrium constant for the reaction, 
Си?* + In” = Cut + In?* 

Given that, EQy2\cu+ = 0.15 V, Ер = -0.4 V, 
Брза» = -0.42 V 

(а) 1019 (b) 105 

(c) 107% (d) 107% 


Тһе reaction of cyclooctyne with HgSO, in the 
presence of aqueous H5SO, gives 


with Numerical Value Type Questions 
OH OH 
„ОС „с 
OH OH 
О 
eQ © 


For the two gaseous reactions, following data is 
given : 

A> B; Кү = 1019 g-20000/T 

CD; ky = 1015 24667 

the temperature at which Кү becomes equal to k, is 
(a) 400K (b) 1000 K 

(c) 800K (d) 1500 K 


Тһе number of hexagonal faces present in a 
truncated octahedron is 

(a) 6 (b) 8 

(c) 4 (d) 16 


Identify the product for the given reaction. 
О 


|| : 
CH,—CH;— C—OC;H, 298, Product 


@ СН;--СҢ--С--0 
0 

(b) CH,—CH,—6— о 

(с) CH;CH,—O—H 

(d) Both (a) and (b) 


In the given Ellingham 
diagram, X, Y and Z 
represent graph for metal 
oxides. At temperature 
below 983 K 

(a) Y will reduce oxide Z 
(b) Y will reduce oxide X 
(c) Z will reduce oxide X 
(d) Z will reduce oxide Y. 
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10. 


п. 


13. 


15. 


16. 


Ф 


Which опе of the following represents the correct 
increasing order of bond angles in the given 
molecules? 

(a) ЊО « OF, « ОС, « СО, 

(b) OCI, < ClO, < H,O < OF, 

(c) OF; < H,O < ОСІ, < CIO; 

(d) СТО, < OF, < OCI, < H,O 


Predict the order of A, for the following compounds : 
І [Fe(H,O),]** 

IL. [F(CN);(H50)4] 

Ш. [F(CN)4(H50))]- 

(а) (1) < (II) < (III) 

(b) (II) « (0 « (III) 

(c) (III) < (II) « (I) 

(d) (II) « (III) « (I) 


. Reaction of cyclohexanone with dimethylamine 


in the presence of catalytic amount of an acid 
forms a compound if water during the reaction is 
continuously removed. The compound formed is 
generally known as 
(a) an enamine 
(c) an amine 


(b) a Schiff's base 
(d) an imine. 
Which of the following is aromatic? 

(a) [10]-Annulene (b) [14]-Annulene 
(c) [16]-Annulene (d) [18] -Annulene 


. The electronegativities of H and СІ are 2.1 and 3.0 


respectively. The correct statement about the nature 
of HCl is 

(a) 1796 ionic 
(c) 5096 ionic 


(b) 8396 ionic 
(d) 10096 ionic. 


Identify I, Папа III for the given reactions sequence. 


ЕеСі,О, —> Na,CrO, > Na,Cr,0, -Ш 


a 
Ма›Сг;О,„ 
1 П ш 
(а) Na;COj/air, А Н,50, c 
(b) NaOH/air, А C, A GA 
(с) Na,CO,/air, A СА СА 
(d) NaOH/air, А ALA С,А 


1.325 g sample of fertilizer is heated with H5SO, 
and then treated with alkali. The gas evolved is 
passed into 50.0 mL of 0.2030 N H5SO,. 25.32 mL 
of 0.1980 N NaOH are required for the titration 
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17. 


18. 


19. 


20. 


of unused acid. The percentage of nitrogen in the 
fertilizer is 
(a) 5.3096 
(c) 4.9996 


(b) 5.4396 

(d) 6.0196 

A tripeptide (X) on partial hydrolysis gave two 
dipeptides Cys-Gly and Glu-Cys, i.e., 
CH,CH,COOH CH,SH 


Identify the tripeptide. 
(a) Glu-Cys-Gly 

(с) Cys-Gly-Glu 
Which is not correct? 
(a) Ge(OH), is amphoteric. 

(b) GeCl, is more stable than GeCI,. 
(с) GeO, is weakly acidic. 

(d) GeCl, in НСІ forms [Gecl] ion. 


(b) Gly-Glu-Cys 
(d) Cys-Glu-Gly 


The enthalpy change involved in the oxidation of 
glucose is -2880 kJ mol™™. 25% of this energy is 
available for muscular work. If 100 kJ of muscular 
work is needed to walk one km, what is the 
maximum distance that a person will be able to 
walk after eating 120 g of glucose? 

(a) 4.80 km (b) 5.25 km 

(c) 3.80 km (d) 5.75 km 


Elastol is a polymer used to cleanup oil spill. It is a 
non-toxic, non-dispersant chemical. One gallon can 
remove 150 gallons of heavy oil. The monomer of 
elastol is 
(a) CH,=CH—CN (b) m en, 
CH; 
(c) СН;--С--СООСН; 
CH; 


(d) CH, CH —Ph 


NUMERICAL VALUE ТҮРЕ 


21. 29.5 mg of an organic compound containing 
nitrogen was digested according to Kjeldahl's 
method and the evolved ammonia was absorbed 
in 20 mL of 0.1 М НСІ solution. The excess of the 
acid required 15 mL of 0.1 M NaOH solution for 
complete neutralisation. The percentage of nitrogen 
in the compound is 


22. A welding fuel gas contains carbon and hydrogen 
only. Burning a small sample of it in oxygen gives 
3.38 g carbon dioxide, 0.690 g of water and no other 
products. A volume of 10.0 L (measured at STP) of 
this welding gas is found to weigh 11.6 g. The total 
number of C and H atoms in the molecular formula 
of gas is 

23. 18 в of glucose (C;H,,O;) is added to 178.2 g of 
water. The vapour pressure of water (in torr) for this 
aqueous solution at 100°C is — . 


24, Bromine monochloride, BrCl decomposes into 
bromine and chlorine and reaches the equilibrium 
: 2BrCl y == Bry) + Cb for which Қ, = 32 at 500 
К. If initially pure BrCl is present at a concentration 
of 3.3 x 1073 mol 17), then its molar concentration in 
the mixture at equilibrium is x x 107 mol 17), The 
value of x is 


25. x mL of 0.5 М H,SO, is needed to dissolve 0.5 g of 
copper (II) carbonate. The value of x is 


SOLUTIONS 


1. (b) 
2. (b): 
б-сн боон 
Cx: =сн > Фу +2HCOOH 
(0 А 
coon 
ptm’ 2 fos CY 
4 OMgBr (1) 
PhCOOH 
(ш) 
3. (d): 29,50, + МО + NO, —> 2NO-HSO, + H,O 
4. (а): Cu” +e 2 Cut; АС» = -0.15 Е 
In?* + е7 — In*; AG3 = 40.40 F 


In* 2 In?*4 2e; АС$ = -0.84 Е 
Cu^* + In" — Cut+In**; — AG? = -0.59 F 
AG? = -nFE? = -0.59 Е 
or -1х E? F= -0.59 F Е° = 0.59 V 
0.0591 
At equilibrium, Её = log K, 
n 
0.0591 
 0.59= 1 Іов К, 
.59 
Непсе, К, = antlog{ шә ) =10!° 
0.0591 
H,SO,/H 
5. (d: | но аша, 
Cyclooctyne 
OH O 
CX Tautomerises CY 
Еа 


H 


Cyclooctanone 
6. (b): A — B; k, = 10109-20000/T 
€ -yD: к = 10!2е724606/Т 
When, k, = К; 
10!9е720000/7 = 10!26724606/Т 
6606/7 _ 100 


4606 _ 5 303 log 100 = 2.303 x 2 
ЖЕК. T 
2.303х2 


7. (b): Truncated octahedron has 14 faces, 8 regular 
hexagonals and 6 squares. 


i 
8. (d) : CH; - CH, -C-00,H,/O 


D ? + 
єн,-сн,-Сбс,н, — CH, -Ch -C -ÖH 


„OH + CHO 
і | 
ico 
q CH,-CH,-C-Ó 
снусн, c бен, * C;H,OH 


^ OH 
— n 


9 
CH,-CH,-C-O- «con «— 
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o 


10. 


Al. 


12. 


RA дин 
У H 
Off cst OR 
p 
н, 
СНз), CH3); 
(CH); ( je 3h n IN 


13. 


14. 


15. 


16. 


© 


(а): AG? of Y is less than Z and hence, it will reduce 
oxide of Z. 


(a) : The value of A, for mixed ligands depends on 
the additive contributions of the ligand strengths. 
Since, СМ” has greater ligand strength than H,O, 
the strength increases as the number of CN” ions 
increases. Hence, the correct order of A, is III > II > I. 


(a) : 


(d): [18]-Annulene is aromatic since it is planar and 
contains (4и + 2) r-electrons. Although annulenes [10] 
and [14] also contain (4n + 2) m-electrons but the 
crowding of hydrogens inside the ring prevents 
planarity and hence are not aromatic. 
(а): % ionic character = 16(%4 – Хв) + 3.5(4 - Хв)? 
= 16(3.0 – 2.1) + 3.5(3.0 – 2.1)? 
= 14.4 + 2.835 = 17.235 = 1796 


(а): 


4ЕеСг;О, + 8Na;CO; + 705 >] 
eM и 


(D 
8Na;CrO, + 2Ее,О; + 8CO; 


2Na,CrO, 1801) Na,Cr,0, + Na,SO, + HO 


3CO + NaCO, c] 


(b): Weight of sample (W) = 1.325 g 
Volume of acid (Н,5О,) used (Vi) = 50 mL 


Normality of acid (N;) = 0.2030 N 
Volume of alkali required (У) = 25.32 mL 
Normality of alkali (N5) = 0.1980 М 
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17. 


18. 


19. 


20. 
21. 


Milliequivalents of H5SO, left after reaction with NH; 
= Milliequivalents of alkali used for neutralisation 
of rest H9SO, = МУ, = 0.1980 х 25.32 = 5.013 
Milliequivalents of H5SO, taken to absorb NH; 

=N,V, 

= 0.2030 x 50 = 10.15 

Milliequivalents of H5SO, which has reacted 
with NH;(x) = Milliequivalents of acid taken 

- Milliequivalents of acid left 

= 10.15 – 5.013 = 5.137 


Now, % N= 1.4х ы 1.4х5.137 = 5.43% 
W 1:325 
(a) : Since the tripeptide on hydrolysis gave two 


dipeptides Glu-Cys and Cys-Gly. Hence, cystine 
must be in between glutamic acid and glycine. 


CH CH COOH 
ан фе кнен-< pore 
ds. 


(b): Ge** is more stable than Ge?*, thus GeCl, is 
more stable than Сесі,. 


(a) : Molar mass of glucose (СНО) = 180 g mol! 
Combustion reaction of glucose can be written as 
СН Ов + 605 > 6СО,) + 6850 
AH = -2880 kJ mol! 
Number of moles of 120 g of glucose 
1208 2 
~ 180 g тог"! (3 
Enthalpy available from 120 g of glucose 


mol 


2 
- A x 2880 = 1920 kJ 


Enthalpy available for muscular work = 1920 x 25 


= 480 kJ 
Distance to which a person can move 


km 
= x 480 kJ = 4.80 km 
100 kJ 
(b) : Elastol is a polymer of 2-methylpropene. 
(23.7) 


The 96 of N according to Kjeldahl’s method 


_14KN,xV 
7 w 

М, = Normality of the standard acid = 0.1 N 
w = Mass of the organic compound taken 

= 29.5 mg = 29.5 х 10? g 
V = Volume of N, acid neutralised by ammonia 

= (20 - 15) =5 мі 
14x01x5 _ 
29.5 x 10? 


22. (4) : Number of moles of CO; 


T = 0.0768 
44 


= %N= 23.7 


No. of moles of C = 0.0768 
0.690 

No. of moles of H,O = "um 0.0383 

. No. of moles of Н = 2 x 0.0383 = 0.0766 
(i) The ratio of moles of C to H is 0.0768 : 0.0766 
ог 1:1 
Therefore, empirical formula - CH 
(ii) 10.0 L of fuel gas at STP weighs 


Е 11.6 х 22.4 = 25.98 g 
10 
. Molar mass of gas = 25.98 р = 26 g mol! 
1 26 
бы molar mass .26 


empirical formula mass 713 
*. Molecular formula = (empirical formula), 

= (CH); = C,H, 
The total no. of C and Н atoms in C,H, = 4 
js P-P” 

| М 

760 – p, 18/180 1/10 

p, 1782/18 99 


23. (752.4 


1 
=> 760-р,- р; = 760х99-99р, = р, 


= 100p, = 760 x 99 


760х99 
=> р, = = = 752.4 torr 
24. (3): 2BrCli === Вг Cb 
Initial 3.30 x 10? mol L~! 0 0 
Ateq. (3.30 х1073 – х) 5 5 
2)(х 12 
„= ALE?) _ = 32 (Given) 
(3.30 x10? — x) 
= = 452 = 5.66 


2(3.30 x10? – x) 


or х= 11.32(3.30 x 10? - х) 
or 12.32x = 11.32 x 3.30 x 10? 
or х =3.0 x 10? 
. At eq., [BrCl] = (3.30 x 1073 – 3.0 x 1073) 
= 0.30 x 1073 = 3.0 x 107" mol L`} 
25. (8.09) 
Applying Dilution law, 
M,V, = MV; 
meq. of H5SO, = meq. of CuCO, 
_ Mol. wt. 
DE Valency 


Eq. wt 


Equivalent weight of CuCO; = — = = 


ој: 


2x05xV- Ed 


= V, = 8.09 mL os 
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e 


Two weak acid solutions HA, and HA;, each with 
the same concentration and having pK, values 
3and5, areplacedin contact with hydrogen electrode 
(1 atm, 25 °С) and are interconnected through a salt 
bridge. The emf of the cell is 

(a) 0.21 V (b) 0.059 V 

(c) 0.018 V (d) 0.021 V 


An ideal gas in a thermally insulated vessel at 
internal pressure = P}, volume = V, and absolute 
temperature = Тү expands irreversibly against 
zero external pressure, as shown in the diagram. 
Тһе final internal pressure, volume and absolute 
temperature of gas are P», У; and T5, respectively. 
For this expression, which is incorrect? 


Thermal insulation 


(a) 4-0 
(с) РУз = PV, 


(b) ъ= т 
(d) Vj! = PV) 


Cellulose upon acetylation with excess acetic 
anhydride/H5SO (catalytic) gives cellulose triacetate 
whose structure is 


(a) s OAc y 


рт Н H А 
Олсн/<н m е 
H OAc 


H OAc 
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AcO 
AcO: н. At oF 
AcO. OHH 
H 
H Q OH H H 
{о н он 
н он 
Асо. Асо. 
H H H H Q QM 
о ОАс 
Н ОАс Н ОАс н б 
Асо. Асо. Асо. 
H H H)—004- 
(d) H H H 
{о H 
OAcOAc OAc OAc OAc OAc 


Which of the following statement(s) is/are correct 


for the reaction given below? 


(О)—сно +x NOH, y 4, 
(gi жыр" 


(5 СНО 

(а) It is ап example of aldol condensation. 
(b) X = НСНО, Y = Acetal 
(c) X = CH3CHO, 

Y = 3-Hydroxy-3-phenyl propanaldehyde 
(d) It is Claisen-Schmidt condensation. 
Compound X,(C;HoBr) does not add Br;/CCl,. 
On treatment with alcoholic KOH gives Y(C5Hg), 
which adds to Br;/CCl,. (Y) on ozonolysis gives Z, 
(С-Н;О;). (X) could be 


ao oS 


(c) ДА, в s 


Which of the eu statements are incorrect? 


g 
Е 
1 Е: is more basic than (СНз); №:. 


а 
(Б) =~ forms white precipitate with Ag (д) 


most readily. 
N(CH3); 


СН; is more basic than 


(c) HC 
N(CH3); 


(CH3)3C C(CH3); 


о-н о 


(d) C and es are resonating 


| 
н 


structures to each other. 

4, 4'-Dinitrodiphenyl is obtained when 

(a) 4-nitrochlorobenzene is heated with Na/ether 

(b) 4-nitroiodobenzene is heated with copper 
powder in a sealed tube 

(c) diphenyl is heated with a mixture of 
conc. HNO; + conc. Н,504 

(d) nitrobenzene is treated with 4-nitro- 


chlorobenzene in presence of anhyd. AICI. 


One mole of an ideal gas is taken from a to b along 
two paths denoted by the solid and the dashed lines 
as shown in the graph below. If the work done along 
the solid line path is w, and that along the dotted 
line path is wz, then the integer closest to the ratio 
Zi is 


w, 


s 


00 05 10 15 20 25 30 35 40 45 50 55 60 
У > 


9. The weight ofa cubic crystal of NaCl which contains 
2.57 x 10?! unit cells is given : NaCl crystallises in 
fcc structure 


10. Total net hydrogen atoms which are available for 
hydrogen bonding from 1°, 2? and 3? amines in an 
aqueous solution is 


1 


- 


. To 8.4 mL Н;О;, excess of acidified solution of KI 
was added. The iodine liberated, required 20 mL of 
0.3 N Na)S,0; solution. Volume strength of НО; 
solution is 


12. Total number of stereoisomers for the compound 


H3C OH О 
|| 
HO СН;-С-<СН; is 
нұс” “сн; 


Answer О. 13 to 15 by appropriately matching 
the information given in the three columns of the 
following table : 

Columns 1, 2 and 3 contain reactants, gaseous products 
and the yield of gaseous products respectively. 


Column 1 Column 2 Column 3 
() H,+0,> (i) CH, (№) 0445 
lg Ig | 
СО» (ш) CO, | (Q) 11252 
lg 18 
(Ш) СаСОз > (іі) NH, (8) 12g 
15 
(IV) Nj4 Hj (iv) HO |($) 13755 
lg 1g 


13. Which of the following combinations represents 
thermal decomposition reaction? 
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(а) (ІШ)-(іу)-(Р) (b) @-@)-(О) 
(c) (1)-(Н)-($) (d) (Ш)-(Ч)-(Р) 

14. Which of the following combinations produces 
highest number of gaseous molecules? 


(а) (1)-(іу)-(О) (b) (ID-i)-(S) 


(c) (1D)-G)-(P) (4) (IV)-Gii)-(R) 
15. In which of the following combinations product 
contains maximum number of atoms? 
(а) (ID-Gi)-(S) (b) (IV)-Gii)-(R) 
(с) (1)-(іу)-(О) (d) (I1D-Gi)-(P) 


Answer Q. 16 to 18 by appropriately matching the information given in the three columns of the following table : 
Columns 1, 2 and 3 contain reactants, reaction conditions and products respectively. 


Column 1 | Column 2 | Column 3 
| Ð LAH Gi Ph.» ОН 
CHN nes "ОН |.) () LAH (ii) Conc. Н,5О/А ~r 
Ф рһ-2С =N7 ы (iii) Reductive ozonolysis (P) [e] 
Ph Н; ШЫ СНО 
пене я i) > eI EO 


О | (iii) (i) ВНУТНЕ 
miei Ио 
(III) Cf | (ii) Н›О,/ОН- 


(R) Оно 


аог+њо" 
——— 


(IV) сњ= 7-0 (iv) 
16. Which combination is correct? 
(а) ()-(i)-(R) (b) (1)-@у)-(О) 
(с) (Ш)-(і)-(О) (d) (IV)-(ii)-(R) 
17. Which follow Beckmann 
rearrangement? 
(a) (D-(i)-(R) (b) (D-(ii)-(S) 
(c) (1У)-(ій)-(5) (d) (1)-(іі)-(Р) 


18. Which of the following combinations will lead 


combination will 


to the product containing minimum number of 
a-hydrogen? 

(а) (П)-(іу)-(Р) (b) (IV)-(iii)-(P) 

(c) (1)-(і)-(5) (d) (Ш)-@)-(О) 

19. The radii of two of the first four Bohr’s orbits of the 
hydrogen atom are in the ratio 1 : 4. The energy 
difference between them may be 
(a) either 12.09 eV or 10.2 eV 
(b) either 2.55 eV or 10.2 eV 
(c) either 13.6 eV or 3.4 eV 
(d) either 3.4 eV or 0.85 eV. 


© 


CHEMISTRY TODAY | МАҮ 20 


(S) СН;СООН + PhNH, 


20. In the given reaction, 
PeQ—RtS 
the time taken for 7596 reaction of 


P is twice the time taken for 5096 {Qo 

reaction of Р. The concentration of [0] 

Q varies with reaction time as в 
Time 


shown in given figure. The overall 
order of the reaction is 
(a) 2 
(c) 0 


(b) 3 
(d) 1 


21. Ina set of reactions, ethyl benzene yielded a product D. 


(Оу @ кынылонА БЕЛІН 
C;H;OH/H* C 
“С should be 
соос,н; 


(а) 


Вг 
(b) герен 
Вг 
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22. Enthalpy is equal to 


2 xem , (ЕЗІН 
o r| тр "UIS 
5 хот] Ja 860) 
(с) (acm à (d) -T ЭГ |, 


23. A compound M,X, has 
cubic close packing (ccp) 
arrangement of X. Itsunit 
cell structure is shown 
in the given figure. The 
empirical formula of the 


compound is 
(a) MX 
(c) МХ 


(b) MX; 
(d) MsXi4 


Read the following passage and answer Q. 24 and 25: 
A hydrocarbon whose molecules contain two double 
bonds is simply called diene. Conjugated dienes are 
thermodynamically more stable than isolated dienes. 
Following reaction sequence is the synthesis of a diene. 


24. The number of carbocation(s) formed in the 
conversion I to II is 


(a) 1 (b) 4 (c) 2 (d) 3 
25. Compound Y is 


н, сн; 

(а) CH; (b) сн, 
СН 

5% 
н 


SOLUTIONS 


1. (b): РАН,(1 atm)|HA;||HA |H5(1 atm)|Pt 
Atanode: Бн+ун,), = Ё°(н+ун„), + 0.059 (pH); 
At cathode : Ё(н+ун„), = Енен), + 0.059 (рН), 


We know, [H*] = Ca = JK;C , (pH = -log[H *]) 


1 1 
pH, = 5 рКа, - 5 log C 
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1 1 
РН = 5 PKa -5 log С 
Ега = Б(н+ун„), = Egat) 


_ 0.059 


1 1 
= 0.059 ЕРЕН 2 (5-3)-0.059У 


(d) : Since vessel is thermally insulated, i.e., the 
process is adiabatic hence, q = 0. 
Also, P44 = 0, hence w = 0 
From 1° law of thermodynamics, AE = q + w 
AE=0 
AT=0 ог Т;-Т, 
[. Internal energy of an ideal gas is a function of 
temperature.] 
Applying ideal gas equation, PV = nRT 
where n, R and T are constant. 
then P,V; = PV, 
Equation, РҮ! = constant, is applicable only for 
ideal gas in reversible adiabatic process. 
Hence, P, V,” = P, Vj! equation is not applicable. 
(а): Cellulose is a linear-chain polysaccharide of 
D-glucose which is joined by B-glycosidic linkage 
between C-1 of one glucose and C-4 of the next 
glucose. In one unit, only three —OH groups 
are free to undergo acetylation to form cellulose 
triacetates. 


(а, с) : NaOH (ag) «== Na* + ОН" 
н.Ён,сно +0 — СН;СНО 
(Х) 
) O^ 
(> | 
сн;—+©н,сно— CH 0-CHICH 


H 
a 3 он 
-он | н 
|“ 
D-elimination 
| -- CoHls—C—CH—CHO 
(-H50) H 
(0 (Aldol) 


CsH;—CH=CH—CHO 
(2) 


Cinnamaldehyde 


Вг 
A alc. KOH о. 
Oe SH у а, 


OHC—(CH,),—C—CH, 


©: а 
ve _f 
bd: = = Due to 
double bond character 
(bond energy is high) 


Moreover, resonance involves the delocalisation of 
only charge or electrons but not the atoms. 


(a,b,c) : Due to the presence of double bond 
character in p-nitrochlorobenzene and high bond 
dissociation enthalpy, it does not show coupling 
reaction like all three. 

(2): The solid line represents an isotherm as the 
product of PV is constant throughout. The product 
of PV is (4 atm) (0.5 L) i.e., 2 atm L. The work done 
along the solid line is equal to area under the line 
and is given by the expression : 


-w, =n(RT) inl 


1 


ATTENTION 


COACHING 


= (1 mol) (2 atm L mol) In (55) 


= 4.794 L atm C PV = RT) 
Тһе work done along the dotted line (which is sum 
of the areas under each line) is 
= Ww z= PAV 
-w4 = (4 atm) [(2.0 – 0.5) L] + (1 atm) 
[(3.0 – 2.0) L] + (0.6 atm) [(5.5 – 3.0) L] 
=(6+1+1.5) Latm=8.5 L atm 
(-ма) 8.5 


2.217722 
(-w,) 4794 


(1): Weight of cubic crystal 
= No. of unit cells x Mass of one unit cell 
Mass of one unit cell = 4 x mass of 1 NaCl formula 
unit 
4x58.5 p 


"cunas 853889010 g 


Thus, weight of cubic crystal 


= 2.57 x 107! x 3.885 x 10722 


-998x10 ~ 101 g 
10 
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10. (6) 
11. (4): H90 + 2I + 2H* —> 20 + 1, 
1,%2502-->5,02 +2Г 
МУ, = NV, 
(H202) (Ма;5,03) 
N,x84203x20 = N, 20.7143 N 
Normality of H,O, is related to x (i.e, volume 


strength) by relation, 
х= сә х= №х5.6=0.7143х5.6=4 


12. (8) : It has three chiral carbons, hence number of 
stereoisomers will be 8. 
13. (4): CaCO;—55 CaO; + СО) 
Ig 
100g СаСО; gives = 56 р CaO and 44 g СО; 
1 g CaCO; will give 0.56 g of CaO and 0.44 g of 
CO, respectively. 
14. (d): (a) 2H, + О, ——— 2H50; О, is limiting reagent. 
18 lg 11258 
18 g of H,O = 6.022 x 10? molecules of H,O 


6.022 x 10? 
18 


1.125 g of H,O = x1.125 


= 0.38 x 1023 molecules 


(D C + О, —> СО, ; О; is limiting reagent 


lg lg 13756 
44 g of CO; = 6.022 x 1073 molecules of CO; 
6.022 x10? 


1.375 g of СО, = x1.375 


= 0.19 x 1073 molecules 


(с) CaCO;—— CaO + CO; 


1g 044g 
44 g of CO; = 6.022 x 10? molecules of CO; 
23 
биро бр бай 


= 0.06 x 1077 molecules 
(d) N,+ 3H, —> 2NH; 
1g 1g 12g 
17 g of NH; - 6.022 x 10? molecules of NH; 


23 
1.2 g of NH; = 6.022 x10 x12 


17 


= 0.42 x 10” molecules 
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15. (b): (а) C + О, —> СО, 


18 1g 1.375 g 
44 g CO; = 3 М, atoms 


3 
1.375 g СО; = FF x1.375 М, atoms 


= 0.094 N, atoms 
(b) N543H;—— 2NH3 
lg lg 128 


17 g NH; = 4 Му atoms 
12 gNH=—x1.2 М, atoms 
= 0.28 N4 atoms 
(c) 2H, + О, —э 2H,0 
lg lg 1.125 g 
18g H5O = 3 Му atoms 
1.125 g H,O =Žx1.125 М д atoms 


= 0.19 N4 atoms 
(d) СаСО; — Сао + CO; 
18 0.44 g 
44 g CO, = 3 № atoms 
0.44g СО; = m X0.44 N , atoms 


= 0.03 N; atoms 
16. (с): 


О [0] он (ii) 
Cf ЦАЈН, CY (ii) H*(from conc. 4,50) 


(Ш) 
HO, (iii) Os «шо у Сан ну 
СНО“ (у) Ыт H а 
(О) Zn/H;O 
17. (b) о 
Ф | 
18. (а): (Р) СН--СН--С-ОН One a-hydrogen 


1 2 
® 
(О) CHO Four o-hydrogens 
Q^ ^6 
3 4 
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19. 


20. 


21. 


22. 


© 


Three o-hydrogens 


К, 
(b): z—-— sc 
К, пу 4 n, 2. 
Among the first four orbits 1; and n; сап be 1 and 
2 or 2 and 4. 
Energy difference can be : 
Е,-Е,-102еУ ог Е,-Е,-2.55 eV 
(d): For P, if tzo% = x then t75% = 2x 
This is true only for first order reaction. 


So, order with respect to P is 1. 

The graph shows that amount of the substance 
reacted is proportional to the time, which is true 
for zero order reaction. Hence, order with respect 
to to Q is zero. 

So, overall order is 1 + 0 = 1 


HCH; COOH 
(а): (i) КМаО,/КОН,А Br,/FeBr, 
(ii) но" c " COOH j 
Ethyl benzene Benzoic acid 
COOCH; (A) COOH 

Qu, “== ©, 

Вг Вг 

Ethyl m-bromobenzoate m-Bromobenzoic acid 

(С) (В) 


(b): We know that, 6 = H - TS wG) 
G=E+PV-TS Г. Н= Е + PV] 
АС = ДЕ + PAV + VAP – TAS - SAT 
ТА$ = ДЕ + РАУ 
АС = VAP - SAT 
At constant pressure, AP = 0 
AG _ 
үтте 


From eqns (i) and (ii), 


G=H+T x or ЕЗ 
АТ ӘТ Jp 


= ai 
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23. 


«S. don) pen 
T? T? TOT ы. 9Т А 


н=-п [Aem 
oT Р 


(b): Contribution by 8 X atoms present at the 


corners — Ды 8=1 
8 


Contribution by 6 X atoms present at the face 


centres 26x d =3 
2 


Total X atoms in one unit cell = 3 + 1 = 4 
Contribution by 4 М atoms present at edge centres 
=4х 5 =1 
4 

Contribution by 1 M atom present at body centre 

=1xl=1 
Thus, total M atoms in one unit cell = 1 + 1 =2 
Ratio іѕ М:Х =2:4=1:2 
Thus, empirical formula is МХ;. 


24. (c): 


қ H; H3 
H + H; —> H3 
+ H,0 J 
OH он, 2° carbocation 
LG  (Lessstable) 
[ameti shift 
Об = CER 
«A H 
н? 
СН, 
60h 7, аша» 
(More stable) 


ФФ 


РКАСТ!СЕ РАРЕК 


BITSAT 


At 700 K,the equilibrium constant for the reaction 
Hog) + Бир = 2HI(q is 54.8. If 0.5 mol/L of HI 
is present at equilibrium at 700 K, what are the 
concentrations of Н) and 1 assuming that only 
HI was present initially? 

(a) 0.0675, 0.0675 (b) 0.0675, 0.0337 

(c) 0.0337, 0.0675 (d) 0.0337, 0.0337 


When MnO; is fused with KOH, a coloured 

compound is formed. Which of the following is the 

correct pair of compound and its colour? 

(а) К-МпО, purple green (b) KMnO,, purple 

(c) Mn,03, brown (d) МпҙО,, black 

Which reagent is useful in separating benzoic acid 

from phenol? 

(а) Dil. НСІ (b) Dil. Н,50, 

(c) Conc. H,SO4 (d) 5% NaHCO; 

Which of the following is not correct regarding 

physical adsorption? 

(a) On increasing temperature, it increases 
continuously. 

(b) Its molar enthalpy is low. 

(c) This is not specific in nature. 

(d) It is reversible in nature. 


The enthalpy of combustion of carbon to CO, 
is -393.5 kJ mol !. The heat released upon the 
formation of 35.2 g of CO, from carbon and 
dioxygen gas is 

(a) 4.8 x 10? kJ (b) 3.1 x 107 kj 

(c) 5.9 x 10? kJ (d) 6.7 x 10? Ю. 

When phosphorous acid is allowed to react with 
sufficient quantity of KOH, which of the following 
product is obtained? 

(а) КУРО» (b) KH5PO; 

(c) K;HPO; (d) KHPO; 

In which of the following species, Cr is in the 
+3 oxidation state? 


(а) CrO; (Ы) С05 (с) CrO, (d) СО; 


10. 


ЈЕ 


Which of the following will produce a buffer 

solution when mixed in equal volumes? 

(a) 0.1 mol dm? МНАОН and 0.1 mol dm? НСІ 

(b) 0.05 mol dm? NH4OH and 0.1 mol dm? НСІ 

(c) 0.1 mol ат”? NH,OH and 0.05 mol атг? HCl 

(d) 0.1 mol dm? CH4COONa and 0.1 mol dm? 
NaOH 


Тһе portion of edge length not occupied by atoms 
for scc, fcc and bcc are respectively (a is edge length) 


(a) wi-fi 


5 


(а) аза а 


Which ofthe following chlorides cannot be obtained 
in the anhydrous state by heating the hydrated salt? 
(а) MgCl, (b) CaCl, (с) SrCl; (d) BaCl, 
The following data pertain to a reaction between 
Aand B: 


S.No. [A] [B] Rate 
(mol 17!) (тої 17!) (шо! 1/1 67!) 
І 1x10? 2x10? 2х10* 
II 2x10? 2x10? 4х10° 
Ш 2x10? 4x10? 8х10* 


Which of the following inference(s) can be drawn 

from the above data? 

(i) Rate constant of the reaction is 1074 

(ii) Rate law of the reaction is k[A] [B]. 

(iii) Rate of reaction increase four times on doubling 
the concentration of both the reactants. 

(a) (i), (ii) and (iii) (b) Only (i) and (ii) 

(c) Only (ii) and (іі) (d) Only (iii) 
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12. 


13. 


14. 


15. 


16. 


LA 


18. 


19. 


20. 


bu 


Which one would give H5O; on addition of HCI? 
(a) MnO, (b) PbO, 
(c) BaO (d) None of these 


The AjH? for СО; CO(y and HO, are -393.5, 
-110.5 and -241.8 kJ mol’ respectively. The 
standard enthalpy change (in kJ) for the reaction 
СО) $ H209) — СО) + Н,о is 

(a) 524.1 (b) 41.2 (c) -262.5 (d)-412 


Which of the following compounds can exhibit 
tautomerism? 

(а) C;SH5CHO (b) С6Н:СОС(СН;); 
(c) CeH5COCH CHO (d) C;H5COC4Hs 


The time required to coat a metal surface of 
80 cm? with 5 x 10? cm thick layer of silver 
(density 1.05 g ст?) with a passage of 3 A current 
through a silver nitrate solution is 

(а) 115s (b) 1255 (с) 1355 (4) 1455 


Which one of the following statements is true? 

(a) In aqueous medium, HF is a stronger acid than 
НСІ. 

(b) НОО, is а weaker acid than HCIO3. 

(c) HNO; is a stronger acid than HNO). 

(d) HPO; is a stronger acid than H5SO;. 


'Two aqueous solutions A and B, are separated by a 

semi-permeable membrane. The osmotic pressure of 

solution А immediately begins to decrease. Which of 
the following statements is true? 

(a) The solvent molecules are moving from the 
solution of higher osmotic pressure to that of 
lower osmotic pressure. 

(b) The initial osmotic pressure of solution B is 
greater than that of solution A. 

(c) Solvent molecules are moving from solution B 
into solution A. 

(d) Both (a) and (b). 


Which of the following alkenes is most reactive 
towards cationic polymerisation? 

(a) CH; = CHCH, (Ы) CH, = СНС 

(с) СН, == CHCH; (d) СН, = СНСООСН; 
Which of the following hybridisations is possible 
for square planar molecules? 


(а) spa _ (b)dsp (с) ds? (d) sp’? 


Product (C) for the following reaction is 
Br 


AIBr3 


+ СН;-Вг ——>(с) 


(A) (B) 
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21. 


22. 


23. 


24. 


Вг Вг 
(а) (b) on 
CH; 
CH; 
CH; 
(c) (d) none of these. 
Consider the following six electronic configurations 


(remaining inner orbitals are completely filled) : 


3s 3p 3s 3p 
1 [58 BÁN п И III 
3s 3d 
ш ПИТИ] 
45 за 


Mark the correct option. 

(a) Stability order : V > I > IV > III. 

(b) Order of spin multiplicity : IV > III = I > II. 

(c) V does not violate all rules of electronic 
configuration. 

(d) If VI represents A and when A* kept near a 
magnet, acts as diamagnetic substance. 


Volatile nature of halogens is because 

(a) the halogen molecules are more reactive 

(b) the force existing between the molecules are 
only weak van der Waals' forces 

(c) halogen molecules are bounded by strong forces 

(d) halogen molecules are bounded by electrostatic 
forces. 


Addition of ВН; to trans-2-butene followed by 
reaction with НО», would give the product which is 
(a) achiral compound (b) racemic mixture 

(c) meso compound 

(d) optically active compound. 


Fructose on oxidation with HIO, gives 

(a) two moles of formaldehyde + four moles of 
formic acid 

(b) two moles of formaldehyde + three moles of 
formic acid + one mole of carbon dioxide 

(c) one mole of formaldehyde + five moles of 
formic acid 

(d) three moles of formaldehyde + three moles of 
formic acid. 
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26. 


27. 


28. 


29. 


30. 


31. 


32. 


136) 


. Determine the enthalpy of formation of ВуНе in kJ/mol 


of the following reaction : 
ВН + 305) — В,03 + ЗНО 
Given : A,H? = -1941 kJ/mol; 

ДҮН? (B203, s) = -1273 kJ/mol; 
ApH? (0, g) = -241.8 kJ/mol 
(а) -75.6 | (b) 4756 (с) -57.4 (d) -28.4 
Coordination number of Cr is six. A complex with 
Gor; ethylene diamine (en) and superoxide, O5 will 
be in the ratio to make complex ССО) (еп) (О) Г. 


х у 2 x y 2 
(а)1 1 1 (b) 1 1 2 
(01 2 2 (d) 2 1 1 


When propanol is heated with А1,Оҙ at 380 °C, the 
product obtained is 
(a) dipropyl ether 
(c) ethene 


(b) propene 

(d) diethyl ether. 

The compound which on reaction with aqueous 
nitrous acid at low temperature produces an oily 
nitrosoamine is 
(a) methylamine 
(c) diethylamine 


(b) ethylamine 

(d) triethylamine. 
Which of the following curve does not represent 
Gay Lussac’s law? 


P(atm) P(atm) 
(a) (b) 
TCC)— TCC)— 
jj (a) ee? 
T(K) > log T—> 


An explosion takes place when сопс. HSO, 

is added to KMnO,. Which of the following is 

formed? 

(а) Mn;O; (b) MnO, (c) MnSO, (d) Mn;O; 

When СНҘСНО reacts with excess of HCHO in the 

presence of a base, which statement is true? 

(a) Only aldol-type (Claisen-Schmidt) reaction 
takes place. 

(b) Only Cannizzaro-type (crossed Cannizzaro) 
reaction takes place. 

(c) Both aldol-type and Cannizzaro-type reactions 
take place. 

(d) None of these. 


СОСІ, gives blue colour with NH4SCN due to the 
formation of 
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38: 


34. 


95. 


36. 


37: 


38. 


39; 


(а) (NH4)4[Co(SCN),] (b) (NH4)4[Co(SCN)6] 
(c) (NHJ)S[Co(SCN)g] (d) (NH4)[Co(SCN)4] 


The “volume strength" of 1.5 N НО; solution is 
(a) 4.8 (b) 8.4 (c) 3.0 (d) 8.0 


Sodium metal is produced commercially by the 
electrolysis of molten sodium chloride and chlorine is 
produced as a by product. How many litres of chlorine 
at 1.8 atm and 27 °С will be produced if a current of 
1 x 10? A is passed through NaCl, for 9.65 h? 

(a) 2463 (b) 460 (c) 1800 (d) 1231.6 


Identify the product (B) in the following reaction. 
AW =— на па! HBr, (B) 


(A) 
Pent-1-en-4-yne 
Br Br 
(a) (b) ANN 
Br 
Br 
(c) Но" а 


The molar masses of oxygen and sulphur dioxide 
are 32 and 64 respectively. If 1 L of oxygen at 25 "С 
and 760 mm Hg pressure contains N molecules, 
then the number of molecules in 2 L sulphur dioxide 
under same conditions of temperature and pressure is 
(a) N/2 (b) 3N/2 (c) 2N (d) 6N 


Which of the following is not a step of Cannizzaro 
reaction mechanism? 


2PhCHO —ОН > PhCH,OH + PhCOO* 

(a) The attack of OH at the (C =O) group. 

(b) The transfer of H` ion to the (C =O) group. 
(c) The abstraction of H* ion from carboxylic acid. 


(d) The deprotonation of PhCH,OH. 


The reaction which proceeds in the forward direction is 

(а) ҒеО; + 6НС1 ——» 2ГеСі; + ЗЊО 

(b) NH; + H5O + NaCl ——» NH,Cl + NaOH 

(с) 2Cul + 1, + 4H* ——» 2Cu?* + АНІ 

(d) both (b) and (c). 

‘The first ionisation enthalpies of Na, Mg, Al and Si are 
in the order 

(a) Na < Mg > Al < Si 
(с) Na < Mg < Al < Si 


(b) Na > Mg > Al > Si 
(d) Na > Mg > Al < Si 


. If optical rotation CH CH. 
produced by the 3 3 
compound (I) is +52° cl H H с 
then optical rotation Н а СІ н 
produced Бу the CH, CH, 
compound (II) will be @ (ш) 


ШШ 
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(а) -52° (b) +52° 
(с) 0° (d) unpredictable. 


SOLUTIONS 


1. (a):Atequilibrium, the concentrations of H, and I, 
would be equal. Let the equilibrium concentrations of 
Н, and I, be x mol/L. 


HP 

ДЫ? за 

– а 05 2а 
54. 


Then, К,= 


=> x = 0.0675 mol/L 


Thus, the «MM concentrations of H, and I, аге 
0.0675 mol/L each. 

2. (а) :2MnO, + 4KOH + О) ——» 2K;MnO, + 2H;O 

Purple green 

3. (4):5% NaHCO; reacts with benzoic acid and 
gives effervescences with the evolution of CO; whereas 
phenol does not react. 

4. (a):On increasing temperature, physical adsorption 
decreases continuously. 

5. (b): C + Оду > CO»; AH, = -393.5 kJ тог! 
352g 
44 g/ mol 
Formation of 1 mol of CO, releases 393.5 kJ of heat. 

Formation of 0.80 mol of CO, releases 

= 0.80 x 393.5 kJ = 3.1 x 10° kJ of heat. 
6. (c) :H3PO; + 2KOH ——» K,HPO; + 20 
7. (4):Сг;О; 
2x + 3(-2) = 0 => 2x 246 => х= +3 
8. (c):In option (c), all НСІ will be neutralized and 
NHACI will be formed. Also some NH4OH will be left 
unneutralized. Thus, the final solution will contain 
NH4OH and NH,CI and it will form a buffer. 
9. (c):For simple cubic, distance between nearest 
neighbours = a 
Empty space — 
For fcc, ime between nearest neighbours, d “г 


1 
Empt =а—-—== 
„Але ы EJ 
Уза 


For bcc, d 2 —— 


No. of moles in 35.2 g CO; - = 0.80 mol 


Empty врасе- EJ 


10. (а):МеСІ,6Н,0--А-» Mg(OH)CI + НСІ + 5,0 


MgO + на! 


Ф 
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11. (c) : To find the order w.r.t. A, from I and II. 


1x10? 2x10* 1 1 
——dÓÀ ey => SS => огдег= 1 
2x10 4x10 2 
To find the order w.r.t. B, from II and III. 
2x10? 4x10 1_1 

= = ==> = огдег = 1 
4x10 8x10 22 


Rate law of the reaction is k[A] [B]. 
From I, r = k[A] [B] 
_ r | —2x10* 
[АИВ] Qx10?)Q x10?) 
From the rate law expression, r = k[A][B] 
on doubling the concentrations of both the reactants, 
= k[2A][2B], rı = 4k[A][B], тү = 4r 
12. (d):None of the oxides is a peroxide, hence would 
not give Н,О,. 
13. (b): АН = Дун (CO) + Дун (H20) – AJH'(CO)) – 
Аун? (H5) 
= -110.5 + (-241.8) – (-393.5) - 0 = 41.2 kJ/mol 
14. (c) The carbonyl compounds containing atleast 
one o-hydrogen atom undergo tautomerism. Hence, 
among the given compounds, CsH;COCH,CHO can 
exhibit tautomerism. 
15. (b) : Mass of Ag required = 80 x 5 x 10? х 1.05 = 0.42 g 
ы Гы g одо a 1258 
96500 00 
16. (c) : The order of acidic strength is : 
НСІ > HF; HCIO, > HCIO;; HNO; > HNO;; 
Н,5О; > Н,РО; 
17. (с) : Solvent molecules are moving from solution В 
into solution A hence, osmotic pressure of solution A 
immediately begins to decrease. 
18. (c):!In cationic polymerisation, carbocations 
are formed. Greater the stability of the carbocation, 
more reactive is the alkene. Since, the stability of the 
intermediate carbocation follows the order : 


+ + + 
CH;CHC,H; > CH4CHCH; > СН;СНСІ > 


CH,CHCOOCH, 

Therefore, reactivity decreases in the same order. Thus, 
styrene is most reactive. 

19. (c) 20. (a) 

21. (b):(b) : Spin multiplicity = 2S + 1 

For ІУ : 25 + 1=7; 11: 285 + 1 = 5: 1: 285 + 1 = 5; 
П:25-1-3 

(c) У Violate Hund’s rule. 

(d) A* when kept near a magnet, it acts as a paramagnetic 
substance due to presence of unpaired electrons. 


kz1 


22. (b) 


23. (b): || 


P апа О, thus obtained are enantiomers hence, the 
overall product is racemic mixture. 


24. (b: CHOH — CO—(CHOH),CH,OH -HIO4 „. 
Fructose 

HCHO + HOOC— (CHOH); — cH,oH Os, 

ОНС--(СНОН),--СН;ОН + со, 194 „ 


HCO,H + oHc— CHOH — cH,oH Ou, 


HCO;H + ОНС — CH;OH P tg HCOH + HCHO 
25. (c) : EP = {AyH°(B,O3) + 3A¢H°(H,0)} – AH'(B)Ho) 
-1941 = -1273 + 3(-241.8) - А,Н°(В,Н,) 
(ApH?)ByHg = -1273 - 725.4 + 1941 = -57.4 kJ/mol 
26. (Ъ):С›О and en are bidentate ligands. 
CN. of Cr+ = 6, 5о,х =1,у=1,2=2 
Sum of charges = Net charge 
+3 + (-2 x x) + O(y) + (-1 x 2) = -1 

+3 + (-2) + 0 + (-1 x 2) 2-1 
Thus, the complex will be [Cr(C;O4)(en)(O5);] . 


ALO; 


27. (b): CH; OH 520 


CH;—CH; 
Propanol 
CH3;—CH = СН, + HO 
Propene 
28. (c) :2° amines react with HNO, at low temperature 
to give oily nitrosoamine. 
Ett NH + HNO, ——» Et,N—N=O + H,O 
N-Nitrosodiethylamine 
29. (a) 
30. (a) :2KMnO, + Н;50,--- 
Мп,0; + K,SO,4 + ЊО 
(Explosive) 


31. (c): CH;—CHO + HCHO me 
Aldol type reaction 


HO—CH;—CH;—CHO 
А 


CH, = CH—CHO 
о, B-unsaturated aldehyde 
Base 


HCHO + HCHO 


Cannizaro reaction 
HCOOH + CHOH 
32. (a) 
33. (b): Volume strength = 5.6 x Normality 
= 5.6 x 1.5 = 8.4 
34. (а): Equivalents of Cl, produced 
_ 1000 9.65 x 3600 _ 
7 96500 7 


360 


Moles of Cl, = 180 

nRT 180х0.0821х300 
P 1,8 

35. (c) :In the given compound, electrophilic addition 

of 1 mol of HBr takes place at double bond, as double 

bond is more reactive than triple bond. 


Now, V- = 24631, 


(А) 
36. (c): PV=nRT 
Р = 760 mmHg = 1 atm 


Moles of О, QE. EX 


RT RT 


No. of molecules (N) „Му ГГ) 


ЕТ 
Moles NLIS 
RT RT 

2N, 

No. of molecules (M) = —2 

o. of molecules (M) RT 


Br 
PEE BB р И" 
(В) 


(8) 
T М1 
Dividing both eq. we get, МОЗ => М =2М 


37. (д) 

38. (а): Ее; Оз + 6НС1———> 2FeCl; -3Н;О 
Backward reaction will not take place due to the lack 
of hydrolysis of FeCl. 

39. (a) :Ма(35!) < Mg(3s)) > А(3523р!) < si(3s3p?) 
40. (a): Two given compounds are enantiomers i.e., 
non-superimposable mirror image of each other which 
rotate the plane polarised light by same angle but in 
opposite direction i.e., if one rotates by +52° then 
another compound rotates by —52°. ФФ 


© 
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.LASS ХІ 


ESSENTIAL CONCEPTS OF 
ORGANIC CHEMISTRY 


Get well-prepared for exams with quick revision 
of important concepts of organic chemistry. 


Vv 
Organic Chemistry - Some Basic Principles and Techniques 


IUPAC Nomenclature 


> name = prefixes + word root + 1° suffix + 2° suffix 
OH 


CN 


( fiydroxptept-+ G1 fab 
Қ 2-21 


word 1°зийїх 
тоо! 


Огдег of Species Showing Inductive Effect 


ffect: RN — > NO, >—SO,R>—CN>—COOH > 
»—Cl» —Br» —1> —OR» —COR» —OH» —C4H; » | 
—CH-CH,»—H 


“Несі: (CH,),C— > (CH3),CH— >CH,CH,— > CH, — > 
D» —H 


ler of Species Showing Resonance or Mesomeric Effect 
effect : —Cl, — Br, —I, —NH,, —NHR, —NR,, —NHCOR, 
Н, —OR, —SR, —SH, —OCH,, —OCOR 


effect: —NO;, —CN, )С= О, —CHO, СООН, — COOR 


id order in compounds which exhibit resonance 
otal number of bonds between two atoms in all the structures 
Total number of resonating structures 


Hyperconjugation 
er of hyperconjugating structures се number of o.-hydrogens 
ility өс 1/heat of hydrogenation œ polarity ес dipole moment 
nd length 


Stability of Free Radicals 


ility of free radicals ос +I-effect ос JE ос +R-effect ос us 


> PhCH > PhCH, > Allyl > 3° > 2° > 1° > CH, > CH=CH 


Stability of Carbocations 
ility of carbocations æ «1-effect ос 


= +R-effect ос 


1 1 
I-effect R-effect 


> PhCH > PhCH, > Allyl > 3° > 2°> 1° > CH, 


Stability of ave 


| е Stability of carbanions « - I-effect с ——— « - R-effect ос 


1 
+1- = +R-effect 


РЋАС > Ph;CH > PhCH, > Allyl > CH; > 1° > 2° > 3° 


Stability of Carbene 
Triplet > Singlet 


Thin Layer Chromatography 
| Retention factor (Rp 
_ Distance travelled by the compound from base line (x) 
Distance travelled by the solvent from base line (y) 


Quantitative Analysis 
е %of C= mass of CO, formed |, 
Бы (Liebig's 
44 " mass of compound taken E 
method) 
е % of H= 2. x 7055 9 НО formed : 
18 " mass of compound taken " 
Космос vol. of №, at STP 
22400 * mass of рй taken " (D 
e %of N= 1.4 x normality of acid x vol. of acid used method) 
| mass of compound taken 
1.4 x molarity of acid x vol. of acid used . 
(Kjeldahl's 
е 96 0f N-— x basicity of acid | | : 
mass of compound taken method 
% 35.5 mass of AgCl formed 
к.а, eot Ад formed. у, 
188 mass of compound taken TT 
method) 


% of 1= 127 х mass of Agl formed 


235 mass of compound taken 


x100 


сн 32 mass of BaSO, formed 
of S= 
233" mass of рока taken 


96 of Cl = ——— x — — ——5— — — — x 100 
143.5 mass of compound taken | 


62 , mass of Mg, P,O, formed (Ignition 
• %of P= 2-2 100 
x 222 massof аа. taken method) 
mass of CO, formed 
• % of = x 100 
5 x cna pee не (ойле 
fI method) 
О 5х16 , mass о 2 formed AET 


2x127 == compound taken 


ESSENTIAL CONCEPTS OF 
PHYSICAL CHEMISTRY 


Get well-prepared for exams with quick revision 


of important concepts of physical chemistry. 
CLASS ХІ! 
Solid State Solutions 
Packing efficiency lalit S - n 
Volume occupied by two spheres in the unit cell | a (m) MM, © Molarity (M)= (n, M, +n] 
- - x100 p-—2 а 
Total volume of the unit cell 1000 


e Mass of the atoms of unit cell = Number of atoms in a unit cell (Z) 


х Mass of atom (Mi) 
* Massofoneatom = олсе NN | 
Avogadro's constant (N,) 
а : __ZM__ ZM 
е Density (p) ofunit cell ofa cubic crystal VxN. N, “Se 


A 


* Bragg's equation : 2d sin0 = nA. 

е Number ofoctahedral voids = No. of particles present in the close 
packing 

* Number oftetrahedral voids = 2 x No. of octahedral voids 


Characteristics of Different Ms of Unit Cells 
No. of atom(s)/ C.No.| Relationin 
unit cell Ed d,aandr | 
scc 52.496 т=4/2=а/2 
bee 
је 


68% т-«/2-«За/4 
74% r=d/2=al2V2 
Radius Ratio 
Triangular 0.155 < r*/r- < 0.225 
0.225 < r*/r- < 0.414 
0.414 < r*/r- < 0.732 
0.7325 "г «1 


Tetrahedral 
Octahedral 
Body-centred cubic 


Solids on the Basis of Electrical Properties 
е Conductors: Electrical conductivity, 10*to 107 ohm"! m=! 
е Insulators: Electrical conductivity, 10729 to 10719 ohm! па“! 
е Semiconductors: Electrical conductivity, 10-5to 10* ohm-! m 
n-type semiconductors : Group 14 elements doped al 
group 15 elements, free electrons increase conductivity. 
- p-type semiconductors : Group 14 elements doped with 
group 13 elements, holes increase conductivity. 


е Henry's law : p, = Kyx4 : Ky increases with incre: 
temperature implying that solubility decreases with incre 
temperature at the same pressure. 

è Raoult's law : p; = руху, this law is applicable only if th 
components form a homogeneous mixture. 

* Dalton'slaw of partial pressure: р „= P + P2 +... Ру 
two components system, Protal = P1 (p; - p1)x; 


Ideal and Non-ideal Solutions 
Ideal Solutions Non-ideal Solutions 
pipi sip = хор" Рі # Xy Pa # Xp p 
AH mix = 0 AV mix = 0 AH mix * 6 AV mix #0 
A - B interactions = А - А A - B interactions # А 
and B - B interactions. and B - B interactions 


Non-ideal Solutions Showing Positive and 


Negative Deviations from Raoult's Law 
Solutions showing Solutions showing 
positive deviation negative deviation 
A-B««A-AorB- B А-В>>А-АогВ- 
interactions. interactions. 


AH mix > 0, AV > 0 
hi» ЕЛ 


AH mix < 0, АУ <0 
р<р/х 


Colligative Properties 
е Relativeloweringofvapour pressure: (p ° -p4)/ PE =x; 
е Elevationinboiling point: AT, = T, - Ту = Кт 
• Depression in freezing point:AT,— т T= Kym 
е Osmotic pressure :t = CRT = (n/V)RT 


van't Hoff Factor and its Significance 
_ Observed value of colligative property 
~ Calculated value of colligative property 
• Forassociation of solute: nA — (А), 
Degree of association (0) = (1 - i) п/п - 1;i« 1 
* For dissociation of solute: (А), nA 
Degree of dissociation (a) =i- 1/n - 1; i» 1 
* Modified colligative properties : 
PR -pA/ Dg =іхв:АТь=іКът; АТу=іКут;т=іСЕТ 


MONTHLY TEST 


DRIVE 


(N 


his specially designed column enables students to self analyse their extent of understanding of all chapters (Class XI). Give yourself four 


marks for correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


Total Marks : 120 Time Taken : 60 min 


NEET 6. 


A mineral containing iron (II) sulphide but no other 


Only One Option Correct Type 


When water is dropped over sodium peroxide, the 
colourless gas produced is 

(a) dinitrogen (b) dioxygen 

(c) dihydrogen (d) hydrogen peroxide. 
Among the following ionisations, which one will 
have the maximum value of ionisation energy? 


sulphide is treated with excess of hydrochloric acid 
to produce hydrogen sulphide gas. If 3.15 g sample 
of mineral yielded 448 mL of hydrogen sulphide gas 
at 0 °C and 760 mm pressure, the mass percentage 
of iron (II) sulphide in the sample is 

(a) 20.6 (b) 35.2 

(c) 55.8 (d) 72.4 


(a) BeBe (b) Be* > Be? 7. The normality and volume strength of a solution 
(еі $r-sSr (d) 5г* — Sr” made by mixing 1.0 L each of 5.6 volume and 
& SE d £ ы 11.2 volume НО) solution are 
The concentration of oxalic acid solution is (а) 1N, 5.6 vol (b) 1.5 N, 5.6 vol 
x mol 17!, 40 mL of this solution reacts with 16 mL (с) 1.5 N, 8.4 vol (d) 1 N, 8.4 vol 
of 0.05 M acidified KMnO; solution. Assuming 5 which of the following is not true? 
that oxalic acid dissociates completely, pH of the (а) $Н and ВІСІ, do not exist 
given oxalic acid solution is (b) There are two pn-dn bonds іп 502“. 
(a) 10 (b) 1.3 (с) 1.699 (4) 2.0 (c) SeF, and CH, are tetrahedral species. 
Ај + FeyOs)— AbOs( 2Fe(;AH?--851.4k] тог". (d) I5 isa linear molecule with sp^d-hybridisation. 
How much heat is released when 72.0 g of Al reacts 9. F]uorosis, a bone disease, is caused by the presence of 
with excess Fe,03? (a) carbon monoxide in air 
(а) 1136 К/ mol! (b) 1278 kJ mol! (b) SO; in air (c) pesticides in water 
(c) 2.28 x 10° kJ тог! (d) 2.54 x 10° kJ тог! (d) fluoride in water. 
Product 'P' of the given reaction, 10. Considering that NaOH neither oxidises nor 
_ 0,/CH,Cl, Р reduces СгО›СІ,, which of the following species 
CH; — CH=CH —CH; вес ФР will be will be formed when CrO,Cl, is dissolved in NaOH 
(а) CH;—CHO (b) CH,— COOH solution? 
(c) CH;—CH—CH—CH, (а) Croy (b) СО 
is iu (c) ClO, (d) Cr(OH); 
О 11. A pre-weighed vessel was filled with oxygen at 
(d) CH "o N.T.P. and weighed. It was then evacuated, filled 
У | | d with SO; at the same temperature and pressure, and 
0-0 
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again weighed. The weight of oxygen will be 


(а) the same as that of SO, 

1 
(b) 2 that of SO; (c) twice that of SO; 
(d) one fourth that of SO;. 


12. Which of the following sets of quantum numbers is 
correct for a 4d-electron? 


1 
(а) ъз (b) 4,2,1,0 


1 1 
с) 4,2,-2,%- d) 4,2,3,-= 
(с) 5 (d) 2 


Assertion & Reason Туре 


Directions : In the following questions, a statement of assertion 

is followed by a statement of reason. Mark the correct choice as: 

(a) If both assertion and reason are true and reason is the 
correct explanation of assertion. 

(b) If both assertion and reason are true but reason is not the 
correct explanation of assertion. 

(c) If assertion is true but reason is false. 

(d) If both assertion and reason are false. 


13. Assertion : A spectral line will be seen for a 
2p, 2p, transition. 

Reason : Energy is released in the form of wave of 
light when the electron drops from the 2p, to the 
2p, orbital. 

14. Assertion : Sodium reacts with oxygen to form 
Na,O, whereas potassium reacts with oxygen to 
form KO). 

Reason : Potassium is more reactive than sodium. 

15. Assertion : An endothermic reaction gives a better 
yield of products at higher temperature. 

Reason : The equilibrium constant of an endothermic 
reaction increases with increasing temperature. 


JEE MAIN / ADVANCED 


Only One Option Correct Type 


16. Which of the following are isoelectronic and 
isostructural? 
NO;, CO}, С105, SO, 
(а) СОЗ, CIO; (b) COZ, NO3 
(с) 30», CIO; (d) 50, NO3 

17. Rank the following carbocations in increasing order 
of stability : 


(i) (ii) 


(iv) 


(iii) > 


(b) iv <i< iii <ii 
(d) i<iii<ii<iv 


(a) iv<iii<i<ii 
(c) iii <ii<i<iv 
18. Na,SiO; is a polymer. How many O-atoms аге 
shared by each SiOT tetrahedron with other 5304 
tetrahedra? 
(a) 0 (b) 1 (c) 2 (d) 3 
19. The pK, of acetyl salicylic acid (aspirin) is 3.5. The 
рН of gastric juice in the human stomach is about 
2 to Запа the pH in the small intestine is 8. Aspirin 
will be 
(a) unionised in the small intestine and in the stomach 
(b) completely ionised in the small intestine and in 
the stomach 
(с) ionised in the stomach and almost unionised in 
the small intestine 
(d) ionised in the small intestine and almost 
unionised in the stomach. 
More than One Options Correct Type 
20. The A;H and А,,Н of an element А are + 450 kJ mol! 
and -100 kJ mol”. Which of the following options 
are true with respect to А" and А“ ions? 
(a) АН of А“ = -450 kJ mol! 
(b) A;H of A" = -100 kJ mol! 
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2 


к. 


22. 


23. 


о 


(с) AH of A* = +350 kJ mol! 
(d) А,Н of А = +550 kJ mol! 


. Which of the following reactions involve increase іп 


entropy? 

(а) Noi) + ЗН > МА) 

(b) 2HI(y > Hot + Lye 

(с) AgNOs3(aq) + NaCl(ag) > AgCl() + NaNOs(p 
(d) S(Rhombic) + Oxo — 50; 


Which of the following statements are false? 

(a) ВеСІ, exists as dimer іп the vapour state and 
polymeric in the solid state. 

(b) Calcium hydride is called hydrolith. 

(c) Тһе oxides of Be and Са are amphoteric. 

(d) Bicarbonates of Na and Sr are insoluble in water. 


Which of the following reactions are correctly 
represented? 
(a) R- CH = CH; + НСІ > КЕ — 1 — CH, 


Peroxide. 


а 
(b) к—сн=<СН, + НІ 294 
R—CH; —СЊ—1 


24. 


25. 


26. 


(с) R—CH=CH, + HBr 22989, 
R—CH;— CH, — Br 
(d) RC CH = CH, + НІ 219186 p — ÇH— CH, 
I 

Numerical / Integer Type 
An alkaloid contains 17.2896 of nitrogen and its 
molecular mass is 162. The number of nitrogen 
atoms present in one molecule of the alkaloid is 
The number of stereoisomers 
bromination of trans-2-butene is 


obtained by 


A diatomic molecule has a dipole moment of 
1.2 D. If the bond distance is 1 A, 1/x of an electronic 
charge exists on each atom. The value of x is 


Comprehension Type 


Rocks, clays and soils are made up of silicates of 
aluminium, iron, magnesium and other metals. АП 
silicates are made up of SiO, tetrahedral units in which 
Si is sp>-hybridised and is surrounded by four oxygen 
atoms. The SiO, tetrahedra can be linked together in 
several different ways. Depending on the number of 
corners of the SiO, tetrahedra shared, various kinds of 
silicates are formed. 


Buy digital copies 
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27. Quartz watches contain ListI List II 


(а) a crystal of quartz as an essential component P. An insulated (i) The temperature 
(b) а coating of quartz on the outer body container has two of the gas 

(c) hands made up of quartz chambers separated decreases. 

(d) silica coated on the numbers. by a valve. Chamber I 


contains an ideal gas 


28. Which of the following is not a crystalline form of 
and the chamber II 


silica? 
(a) Quartz (b) Tridymite has а The valve 
; А : is opened. 
(c) Cristobalite (d) Kieselguhr Q. An ideal monoatomic (ii) The temperature 
Matrix Match Type gas expands to twice of the gas 
its original volume remains constant. 


29. Match the List I with List II and choose the correct 


such that its pressure 
answer using the codes given below the lists. Р 


1 
еді where, V is 


List I List II 
(Conversion) (Reagents) the volume of the gas. 
P. (CH;);C—CH=CH, — (i) BHg/H;0,/OH^ К. An ideal monoatomic (iii) The temperature 
(CH3),C—CH(CH,); gas expands to twice of the gas 
бн its original volume increases. 
such that its pressure 
О. (CH;);C—CH=CH, > (ii) Hj0/H*/MnO; Ре L; — Vis 
(CH;);C—CH—CH, МИ 
4 | its volume. 
OH S. An ideal monoatomic (iv) The gas loses 
gas expands such that heat. 


R. СН; — CH=CH,— (іш) Hg(OAc);/H50/ арені 


ely CHO NABEA volume V follows the 
5. СеН;—С=<СН— (iv) Н;О/Н” behaviour shown іп 
C&;H,—CH;—CHO the graph : 
P о R S si 
(а) G) 6) Gi) (ім) = 
(b) (ім) (іі) Gi) (і) Liy 
(с) Qv) (G) @ üi) ч an (i) "Thesen ке 
(d) бі) (м) (йі) (ш) Р о R $ 
30. Match List I containing a list of processes involving (a) (i, iii) (ii) (iv) (i, ii) 
expansion of an ideal gas with List II describing (b) (ii) G, iv) (is iii) (ii, iv) 
the thermodynamic change during corresponding o ul iv) ü 5 p EN 
process and choose the correct answer using the ФФ 


codes given below the lists. 
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ЈЕ 


*Arunava Sarkar 


SECTION-1 би ме 
(One or More than One Option Correct) 
1. Тһе major products А and B in the following (d) A= де 
reaction sequence are , NH, NH, 
2. Which of the following thermodynamic relation(s) 
=- = - і ? 
А 2--ОН z=Me B is/ are correct? 
NaNH, NaNH, (a) (=) -(2) EJ (44) 
NH NH. vl lac ЕТІ [зе 
3() ЕЯ 30 ду 5 [95], ӘР } ƏS Jp 
он Ме Ме 98 oP 95 дУ 
© lav), Vor), © (әр), (Әт 
ГЕ T V T Р 
W ди мн В= : NH 3. Select the correct statement(s). 
2 (1:1) 2 (а) In a mixture of KMnO; and H5C;0,, KMnO, 
NH, decolourises faster at higher temperature than 
lower temperature. 
oH Me (b) A catalyst participates in a chemical reaction 
by forming temporary bonds with the reactant 
(b А- B- resulting in an intermediate complex. 
NH, (c) In collision theory, only activation energy 
NH determines the criteria for effective collision. 
2 (d) Collision theory assumes molecules to be soft 
OH OH spheres and consider their structural aspects. 
4. The major products A and B in the following 
(c) A= + reaction sequence are 
NH, о о 
HN COOEt 
МН, (1:1) 2 A + — 
Me Me аскон, "a жоп, В 
С соон соон 
В- + 
ын, w 4-4 coom ^^ COOH 
NH, (1:1) N N 


*Institute of Chemistry (IOC)- Asansol, Durgapur, Dhanbad, Burdwan, Kolkata, Jamshedpur, Bokaro, Patna 
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соон соон 
(b А= ў ( в-// Y 
N^ ~CO,Et N 
H H 
CO,Et CO,H 
(с) A= ў | B=// Y 
м “СО;Н N 
H H 
CO,Et 
(d) A= I ( в-// Y 
м^ `“СО;н N 
H H 


5. Identify the product. 


HOOC 
1. (i) 5ОСІ, 
(ii) NaN, MeOH 
> 
2. t-BuOK 


3. H,0* 


» H 


нос H 


d 


H 
НОЈС 
HOOC 


Hooc,§ , H 
i 

(d) о 
8 
н 


6. In how many of the following case(s) product(s) 
is/are nar d shown? 


қабына СЕ,СОООН 


o EX f 


CH,OH AOCMe + , CHO 
"Ox ” p" 
60°C, 3 - 4 hrs 
О 
CH || 
(d) | 9 cH ;NH, + CH,— C— CH, 
CH,— CHO 
H,C—N—CH, 
& [e] 
base, 


7. А buffer solution is prepared by mixing 'а' moles 
of CH3COONa and 'b' moles of СНзСООН such that 
(a + b) = 1, into water to make 1 L buffer solution. If the 
buffer capacity of this buffer solution is plotted against 
moles of salt CH4COONa “а then the plot obtained 
will be (to the scale) approximately (as shown in fig. in 
options) 


(a) capacity | 


0.0 02 04 06 08 10 


(b) 


0.0 02 04 06 оз 1.0 


a—> 
0.55 
0.50 
zb 045 
(C) capacity 040 
T 0.35 
0.10 


+ fot + + > 
00 02 04 06 08 10 
а —> 
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1 025 


Вивег 


(d) capacity 
T 0.15 


0.10 


00 02 04 06 оз 
a—> 


8. Іп how many cases product(s) is/are correctly 
matched? 


[o о 
(а) 1) NaOH/H,O 


дно" | 


соон 


COOEt 


9. Тһе major product for the following reaction is 


* 


о 
(©) eo (d) N 


SECTION-2 


Numerical Answer Type OR Integer Type 


10. At400K, the half-life period for the decomposition 
of a sample of gaseous compound initially at 55.5 kPa 
was 340 sec. When the pressure was 28.9 kPa the 
half-life period was 178 sec. What is the order of the 
reaction? 


11. (a) CuSO, reacts with KI in acidic medium to 
liberate I, 2CuSO, + 4KI > CuI, + 20,50; + 5 
(b) Mercuric iodate Hgs(IO4); reacts with a mixture 
of KI and НСІ as per the following equations : 
Hgs(IO;); + 34KI + 24НСІ > 

5K;Hgl, + 81, + 24КС1 + 12H50 
The liberated iodine is titrated against Ма›$›О; solution, 
1 mL of which is equivalent to 0.0499 g of CuSO4-5H,0. 
What volume in mL of Na?S5O; solution will be required 
to react with I, liberated from 0.7245 g of Hgs(IO)5? 
Molecular wt. of Hgs(IO¢)2 = 1448.5 and 
Molecular wt.of CuSO4:5H5O = 249.5 
12. Between two isotherms we have a cycle as shown. 


Find the work done by the gas during the cycle in (J). 
(Given: T; = 127°C; T; = 16°C, п = 1 mole) 


> 


13. A sample weighing 0.3 g contains K3[Fe(C,O4)3]. 
3H,0, FeCl;-6H,O and inert impurity is dissolved in 
dil. H,SO,4 and volume made upto 100 mL. A 20 mL 
portion of this solution required 3.75 mL of 0.005 M 
acidified KMnO, solution to reach the equivalence 
point. In an another experiment 50 mL sample of the 
same stock solution is treated with Zn-amalgam and the 
resulting solution required 17.5 mL of permanganate 
solution of same strength. If mass percentage of 
FeCl; - 6H50 in the original sample is x, then find x. 


SECTION-3 
Comprehension Type 
In three dimension, wave function may be expressed 


in spherical co-ordinate system (т, Ө, ф) : 
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т = distance of electron from the nucleus 

Ө = angle from z-axis, varying from 0 to x 

ф = angle from x axis, varying from 0 to 2л 

\ may be represented as y (r, Ө, ф) = R(r), A(0, à) 
The R(r) is determined by п and l. Then A(0, 6) is 
determined by Гапа т. 


14. Which of the following is R(r) part of 3p atomic 
orbital of hydrogen atom? (Given : ag = 0.529 А) 


(а) 
2 1 3/2 
(Б) 2G: [nce = 
27\ 3а % ад 
2 r 
[e | 
d zem 2) 


1 2 3/2 я 
UE РИ Кз b- —1/3ag 
azi) | Ji 


of H 


„e"l 


15. Angular part atom wave equation 


А(Ө,ф) = T . Hence atomic orbital is 
У4т 


(а) dyz (b) Px (c) Py (d) s 


Column Matching Type 
16. Match the following : 


Column-1 (Graph) Column-2 (Area 


represents magnitude of) 


A. | $=ЛТ) р. 4 
Т, T, x 
[B. | ж la W 
T= 

T KS) 
Sı 5, s 
C. Е 

Р Е 

V V У 
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(AG)p 


D. s. 
V B 
P, P, i 
17. Match the following : 
Column-1 (Molecule) 


Column-2 
(Property) 
p. Meso 
compound 


q. Compound 
having 
even 
number 
of chiral 
centres 

r. Optically 
active 
compound 


Compound 
having odd 
number 

of chiral 
centres 


18. One mole of Nog) is taken in 1 litre empty 
container fitted with a movable piston at 300 K. If it is 
heated to 1200 K at constant pressure then match the 
change (Column-2) with parameters (Column-1) of gas 
as compared to initial state. 

Column-2 
(Change) 


Column-1 (Parameter) 


ГА. 21 Number of collisions made | р. |1/8 
by а molecule per unit time) 


в. | Z4; (Collision frequency) | q. [2 
ГС. À (Mean free path) Ir. | 1/2 


| От» (Root mean square speed) Is. Ја 


SOLUTIONS 


1. (d): 
OH O” OH 
NaNH, | їн, 
Мн, 2 
н \ X) (A) ХН; 
Вг NH, 
—OH is at para position so, it will be electron releasing. 
Me Me Me 
sa ui OL 
NH 
H 3(I) i 
\ Х) (ву Nh 
Вг NH, 


2. (b, с): As a shortcut, we can use Maxwell 
thermodynamic square. 


$ = Р 
U G 
V A T 


| 4. 
Et 
на LA. + МООС соо 


— pie 
©! COORt 


о 
ан 


Thermodynamic variables: 

S = Entropy, P = Pressure 

T = Temperature, V = Volume 
A = Helmholtz function 
Thermodynamic potential : 

G = Gibbs free energy, 

U = Internal energy 

The Maxwell relationship is 


(82-6), 56), 


( 95 ) s ( ӘР ) 

дут ӘТ 

3. (a, b): In collision theory, apart from activation 
energy criteria, orientation factor also plays a big role. 
So, (c) is NOT correct. In collision theory, molecules 
are assumed to be hard spheres. So, (d) is NOT correct. 
At higher temperature, reactivity increases. 

Mn"? > Mn? can take place at a faster rate. 
Catalysts make temporary bonds with the reactants to 


give an intermediate complex. 
4. (c):Read alc. KOH in the question as aq. KOH. 


КЫН, 


ад. КО 
ад. КОН н 
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OH N 
/ Pad 
о=с о=с 
о _ SOC Же a NING a 
-N 
|| | 
М 
Ж 
беу O=C=N РЕ. 
e ШОК, BuOK 
us ey (Nitrene) 
"L 


о 
ХН 
Read option (с) 
in the question as 1 О. H 
H 
6. (а,с,4): (а) Baeyer-Villiger oxidation. Migration (d) СН — CHO не С 
of electron donor takes place. | * Ж — СН; + С=о 
(b) Carbon number is increasing without any external CH,—CHO H Hic 
reagent addition. ма Ваѕе 
H4C — N — CH, 
AKOCMe;); 3 
@ CHOH *Quinoe , и“ СНО б, 
5 22 60°С, 3-4 hr p 
Oppenauer 
oxidation 


Тторіпопе 
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b 
7. (b): Maximum buffer capacity, 1 = 2.303 = 
a+ 
2303 0.5 x 0.5 
= 2.303 х ———— = 
(05205) O 


8. (a, b, с, d) 
9. (b): Ti metal has great affinity to oxygen atom and it 
is coordinated with carbonyl oxygen and makes carbonyl 
carbon more electrophilic. Intramolecular nucleophilic 
attack takes place on more electrophilic site. 

sO 


y: 
Ом 


OTIC 
— 
N—N=N (N3) 
о 
CO 
log а + log 2 
10. (0): Remember that order (n) = b 4 
a 
1 2 
og % 


tı is half-life when initial amount is а) and t; is half- 
life when initial amount is аҙ. 

According to the problem, 

ај = 55.5 kPa; f; = 340 вес; a; = 28.9 KPa; 

t; = 178 sec 


340 28.9 
log 


178 7198-55 ЕЈ 
у = 1B 888 = 824 x10? «0 
log 


11. (40) 
12. (225): È 
B 
W = PV; - Vi) - (V5 - Vj) 
= nRT, + nRT, - P,V, - PV, 


Y; 
a = Yaa 
1 


nRT, nRT 
Саалы ш: 

2 1 
Py Бом ъъ М V [Dn 
В 1 Vv V ћу V үт 


— Ру = ВУ, = пкт, 


W=nR (Jf, - ff) =1x 22020-17)? = 225 


13. (71.84) : т.д of KMnO; = 3.75 х 0.005 x 5 

= 93.75 x 1073 
Total Meg of C0 4- = 93.75 x 1073 x 5 = 0.46875 
= millimoles of Кз[Ее(С,О4)з].3Н,О 


„2468/5. 78.125 х 1073 


Now, in experiment II, 
т.д Of MnOg = 17.5 x 0.005 x 5 = 0.4375 


= Total meg of Fe?* ion = 0.4375 x 2 = 0.875 


- millimoles of Fe?* 
=  millimoles of Fe?* from FeCl4.6H;O 
= 0.875 – 78.125 x 1073 = 0.7968 


0.2155 


Mass 96 of ЕеСі;.6Н;О- Т х 100 = 71.84 


(.` 0.2155 = 0.7968 x molecular mass of FeCl;) 
14. (d) 


15. (d) 
16. А > Во рС— 4р г 
Агеа Represents 
Т, 
(A) | sar -(AG)p; dG = УАР - зат 
T 
$ 
(в) | Tas rev 
5 
У 
(с) - | Pav w 
V 
P, 
(D) | уар (AG)r; dG = УАР - SdT 
P 
17. Aq. r B—6sC—qnD-pq 
18. A—^rBop;CosDq 
P P T 
бұлар ытуды =“ 


0, = үр; Now, T is made 4 times 
1. 1 ш 
21 becomes > times; 211 becomes з times 


À becomes 4 times and U,ms becomes 2 times. 


ФФ 


© 


CHEMISTRY TODAY | МАҮ 20 


1. 


Ф 


MIND 
BLOWING 


OBJECTIVE PROBLEMS 


Relative decrease in vapour pressure of an aqueous 
solution containing 2 mol of [Cu(NH3)sCI]CI in 


3 mol НО is >. When the given solution reacts 


with excess of AgNO; solution, the number of 
moles of AgCl produced is 
(a) 1 (b) 0.25 (с) 2 (d) 0.40 


For NH,OH-HCI + NaNO, —> (A) -£2 (В) + (Х),, 

which of the following is correct? 

(a) (B) is an amphoteric oxide. 

(b) (X) is a colourless, diamagnetic gas which 
combines with Al on heating. 

(c) (X) сап be produced by action of (Zn + NaOH) 
on NaNO). 

(d) None of these 


A 5.0 g mixture of lead nitrate and sodium nitrate 
was heated below 600 °С until the mass of the 
residue was constant. If the loss of mass is 2896, 
find the mass of sodium nitrate in the original 
mixture. (Pb = 207u;N = 14u; О = 16u; Ма = 231) 
(а) 3.32 5 (b) 1.68 g 

(с) 1.92 5 (d) 3.66 

Which statement about the composition of 


the vapour over an ideal 1 : 1 molal mixture of 
benzene and toluene is correct? (T = 25°С) 


Compound Vapour pressure data 
Benzene 75 mmHg 
Toluene 22 mmHg 


(a) Vapour will contain a higher number of benzene. 

(b) Vapour will contain a higher percentage of 
toluene. 

(c) Vapour will contain equal amounts of benzene 
and toluene. 

(d) Not enough information is given to make a 
prediction. (US Olympiad) 
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1] OLYMPIAD 
PROBLEMS 


© 


C7H603 + САН60;---> Сон 50, «С;Н,О; 
Salicylic Acetic 
acid anhydride 


What is percent yield of 0.85 g of aspirin formed 
in the reaction of 1 g of salicylic acid with excess of 
acetic anhydride? 


Aspirin Acetic acid 


Substance Molar mass 
C7H603 135.12 g/mol 
C4H603 102.09 g/mol 
СНО 180.15 g/mol 
C;H405 60.05 g/mol 
(a) 6596 (b) 7596 
(c) 896 (d) 91% (US Olympiad) 


SUBJECTIVE PROBLEMS 


6. 


7. 


8. 


(i) An inorganic iodide (А) on heating with a 

solution of KOH gives a gas (B) and the solution of 

a compound (C). 

(ii) The gas (B) on ignition in air gives a compound 
(D) and water. 

(iii) Copper sulphate is reduced to the metal on 
passing (B) through the solution. 

(iv) A precipitate of the compound (E) is formed on 
reaction of (C) with copper sulphate solution. 

Identify (A) to (E) and give chemical equations for 

reactions at steps (i) to (iv). 

Compound (A) with empirical formula C7H oN 

on diazotisation gives a product which undergoes 

Sandmeyers reaction with CuCl, and НСІ to 

give a compound (B). (B) on oxidation gives a 

compound (C) which when heated with soda lime 

gives chlorobenzene. Give the structures of (A), 

(B) and (C) and the reactions. 


In order to get maximum calorific output, a burner 
should have an optimum fuel to oxygen ratio which 
corresponds to 3 times as much oxygen as required 
theoretically for complete combustion of the fuel. 
А burner which has been adjusted for methane as 
fuel (with x litre/hour of CH, and 6x litre/hour of 


О) is to ђе readjusted for butane, C4H |0. In order 
to get the same calorific output, what should be 
the rate of supply of butane and oxygen? Assume 
that losses due to incomplete combustion etc. are 
the same for both fuels and that the gases behave 
ideally. Enthalpies of combustion : СН, = 809 kJ 
mol |; СІН) = 2878 kJ mol! 

9. An electrochemical cell is constructed with a 
piece of copper wire in a 1.00 M solution of 
Cu(NO3); and a piece of chromium wire іп a 
1.00 M solution of Cr(NO3)3. 

The standard reduction potentials for Crap and 


Сид) аге: 
Cr(aq) + 3€ — Cr); – 0.744V 


Cua) + 2€ — Си; 0.340У 
(a) Write a balanced equation for the spontaneous 
reaction that occurs in this cell and calculate 
the potential it produces. 
(b) Sketch a diagram for this cell. 
(i) Label the anode. 
(ii) Show the direction of electron flow in the 
external circuit. 
(iii)Show the direction 
nitrate ions. Explain. 
(c) The geli is allowed to operate until the 
[Cu?*] = 0.10 M. 
(i) Find the [Cr?*]. 
(ii) Calculate the cell potential at these 
concentrations. 
(US National Chemistry Olympiad) 
10. An LPG cylinder weighs 14.8 kg when empty, 
when full, it weighs 29.0 kg and shows a pressure 
of 2.5 atm. In course of use at 27 °С, the mass 
of full cylinder reduced to 23.2 kg. Find out the 
volume of gas in cubic metres used up at the 
normal usage conditions and the final pressure 
inside the cylinder. 
(LPG is n-butane with normal boiling point 0 °С) 
(NSEC) 


SOLUTIONS 


of movement of 


1. (а): Letthe degree of ionisation of the complex, 
[Cu(NH3)4CI]CI be a. 
[Cu(NH3)3Cl]Cl === [Cu(NH3)4CI]* + СГ 
i=l+a 
Ap | тања) 2(1+о.) 


р° Е т(1+0) + n 
= ә 50% dissociation 
Thus, 2 moles of [Cu(NH3)3CI]CI will give 1 mole of 
CI ions. 
1 mole of AgCI is produced. 


1 
2(1+а)+3 2 


2. (b): МЊОННО + NaNO, —3N30-S55 Cuo +№ 
(А) (8) (9 

(а) CuO is a basic oxide. 
(b) Nz is a colourless, diamagnetic gas which 
combines with AI. 

2A] + №, —> 2AIN 
(c) Zn + NaOH evolves H5 which reduces NaNO; to 
form NH; gas. 

NaNO, + 6[H] —— NaOH + NH; + H,O 
3. (b): Let ће mass of Pb(NO3); in the mixture is x g. 
-. The mass of sodium nitrate in the mixture = (5 - x) g 
The desired reactions are : 
2Pb(NO3)2 —— 2PbO +4МО›+ О, 


662g 446g 
2NaNO, —> 2NaNO; + О, 

170g 138g 
Loss of mass is 28% of 5g = 28/100 x 5 = 1.4 g 


Mass of residue left = (5 - 1.4) g = 3.6g ex) 
662 g lead nitrate on heating produces PbO = 446 g 
x g lead nitrate on heating would produce PbO 


_ 446 Xx 
7 662 8 
Similarly, 170 g NaNO; on heating produces NaNO 
- 138g 
(5.0 - x)g NaNO; on heating produces NaNO 
138 
== (5-х) 
446 138 70 
Total residue after heating = —х+——х (5-х) (ii) 
662 170 
Equating (i) with (ii), a 6-3) 3.6 


On solving, x = 3.32 
Mass of lead nitrate in the mixture = 3.32 g 
Mass of sodium nitrate in the mixture = (5 – 3.32)g 


-168g 
4. (a) 
5. (а): 135.12 g/mol of salicylic acid produces 180.15 
g/mol of aspirin. 
— 1 g/mol of salicylic acid produces — 1043. Т; 
135.12 


of aspirin 
1.33 g of aspirin will be formed when the yield is 
100%. 
Thus, 0.85 g of aspirin formed when the yield is 
1.33 x 0.85 = 63.996 


6. Са (В) on ignition gives water, therefore, hydrogen 
is present in the gas. 
An inorganic iodide with alkali (KOH) gives a gas 
(В), a hydrogen compound, so (А) may be МНА or 
РНА. As МН; does not reduce CuSO,, therefore, the 
compound (А) is PH,I. 
(i) РН + KOH — PH; + КІ + HO 

(A) (B (© 
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(ii) 4PH3 + 805 —> P4010 + 68,0 
(D) 
(ii) 3CuSO, + 2PH; —> Ср» + 3Н;504 


ЗСи + 2Р 
(іу) 2CuSO, + 4KI —> Сш], + 2K550, + 5 
(С) (Е) 


Diazotisation 


7. Given: С/НәМ — — — —2 Diazotised product 
Cu;Cl Soda lime 


> (в) LL (c) ше, chlorobenzene 


Since chlorobenzene is obtained from (C) on soda lime 
treatment, hence (C) is chlorobenzoic acid. As (C) is 
obtained from (B) on oxidation, considering molecular 
formula of (A), a -СН; group should be attached to 
benzene ring which gets oxidised to -COOH. (B) is 
obtained after diazotisation and Sandmeyer's reaction 
of (A). 


Structure of A: C; H4 
“мн 


(А) 


3 (o-, m- or p-) toluidines 
2 
Reactions: 


ён; diazotisation {нз Cu;Cl; 


СН. СЕН. —==> СЕНА 
6 “мн, 6114 ма GERAN 


HCI 
e Diazotised (8) 


CH; © 

CHK 101, e a А 
(В) (с) Chlorobenzene 
Chlorobenzoic acid 


8. Те combustion reactions are 
CHa(g + 20,6 — СО) + О 


13 
САН уос) + 5 Охо) -> 4CO»(g) + 5H50(g 
Calorific value of CH, = е kJ ан 


Calorific value of САН) = = К] g! 


Mass of СН |0 having the same calorific output as that 
809 58 

of CH4 = —x—g 
16 2878 


Amount of С4Н уо having the same calorific output as 


809 
that of CHy = 


———— mol 
16х2878 


Мом, x mol CH, requires the supply x L/h of CH4 


809 а 
—= mol САН) requires the supply of 
162878 41110 req ppty 
E809 _ = 0.28% L/h of CH 
116 162878 


The corresponding supply of O5 
= 0.28x x 3x = = 548 x L/h 


o 
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9. The balanced equation for the spontaneous reaction is 
(a) 2Cr( + эСи( д) --> 2Cr (д) + 3Cu(s) 

Ecel = арыса Echter 
= 0.340 У – (-0.744) V = 1.084 V 


(b) 


Anion movement«— — — —— 
---------ЭСайоп movement 


Electrons flow from anode to cathode in the external 
circuit. Anions (NO4) move away from cathode, 
where they are present in excess, towards anode, 
where they are needed to balance the charge of the 
cations formed, through salt bridge. 
(с) (i) [Cu*] goes from 1.0 M to 0.10 M, so 

A[Cu?*] = -0.90 ; A[Cr?*] = 0.90 x 2/3 = 0.60 
So, [Cr+] = 1+ 0.6 = 1.60 
(ii) Put these values into the following equation : 


2 
crt 
Е-Е%- = ов m: f 
n 2+ 
Си 
0.0591, (1.60) 
E=1.084 -——— log ; = 1.084 – 0.033 = 1.051 V 
6 (0.10) 
10. (a) : Weight of LPG originally present = 29 - 14.8 


=14.2kg 
Weight of LPG present after use = 23.2 - 14.8 = 8.4 kg 
Weight of used gas = 14.2 – 8.4 = 5.8 kg 


3 
Moles of gas = = = =100 mol 


At normal conditions, P = 1 atm, = 273 + 27 = 300 К 
As y= nRT | 100x0.082x300 = 2463 dm? 
P 1 
У = 2.463 cm? 
Since, volume is constant. РУ = nRT, pressure = 2.5 atm 


B m УМ м 25 142 
P m w,IM wy P 84 
2.5х8.4 
—p,-2————-148atm 
® M2 ee 


МОМТНІҮ ТЕ$Т 


DRIVE 


С 


his specially designed column enables students to self analyse their extent of understanding of all chapters (Class ХІІ). Give yourself four 


marks for correct answer and deduct one mark for wrong answer. Self check table given at the end will help you to check your readiness. 


Total Marks : 120 


NEET 


Only One Option Correct Type 


1. Ina mixture of PbS, ZnS and FeS, each component 
is separated from other by using the reagents in the 
following sequence in froth floatation process 
(a) potassium ethyl xanthate, KCN 
(b) potassium ethyl xanthate, KCN, NaOH, CuSO,, 

acid 
(c) KCN, CuSO, acid 
(d) none of these. 

2. In the following reaction, which of the following 

steps is wrong? 


Me Вг~ Me 
NBS/hv NaOEt, EtOH, A 
Stepl ? Step 2 
Br, +FeBr, 
Step 3 
Br 

(a) Step 1 (b) Step 2 
(с) Step 3 (d) None of these 


3. Which one of the following sets of monomers forms 
the biodegradable polymer? 
(a) HO—CH,—CH,—OH and 


ноос-(О)-соон 
(b) (D)-CH = сн, and CH,=CH—CH=CH, 


(с) СН,--СН--СМ and CH, =CH—CH=CH, 
(d) Н,М--СН,-СООН 
and HjN—(CH;),—COOH 


Time Taken : 60 min 


The resistance of 0.01 N solution of an electrolyte 
was found to be 210 ohm at 298 K, using a 
conductivity cell of cell constant 0.66 cm™. The 
equivalent conductance of solution is 

(a) 314.28 mho cm? eq? 

(b) 3.14 mho cm? eq! 

(с) 314.28 mho! стед! 

(d) 3.14 mho'! cm?eq'! 


Hydrolysis of one mole of peroxodisulphuric acid 

produces 

(a) two moles of sulphuric acid 

(b) two moles of peroxomonosulphuric acid 

(c) one mole of sulphuric acid and one mole of 
peroxomonosulphuric acid 

(d) one mole of sulphuric acid, one mole of 
peroxomonosulphuric acid and one mole of 
hydrogen peroxide. 


A compound has molecular formula, СеНу 0. It 
does not reduce Tollens’ or Fehlings reagent, but 
gives a crystalline derivative with 2, 4-dinitrophenyl 
hydrazine. With alkali and L, it gives yellow solid with 
a medicinal odour. Clemmensen reduction converts 
it to 2-methylpentane. The structural formula of the 
compound is most likely to be 

(а) CH4— COCH;—CH — (CH); 

(b) CH;—CH,—CO—CH—(CHs), 

(с) CH;CH,CH,—CO—CH,CH; 

(d) (СН), —CH—CO—CH-(CH3) 


An organic compound with the molecular formula 
C3HSN, on acidic hydrolysis forms ап acid which 
reduces Fehling' solution. The compound can be 
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10. 


(а) ethanenitrile 
(с) ethoxyethane 


(b) iso-cyanoethane 
(d) propanenitrile. 


Тһе edge length of face centred cubic unit cell is 
508 pm. If the radius of the cation is 110 pm, the 
radius of the anion is 
(a) 144 pm 
(c) 628 pm 


(b) 288 pm 
(d) 398 pm. 


Absolute alcohol (10096 ethanol) are prepared from 
rectified spirit (9596 ethanol) by mixing a suitable 
amount of and subjected to fractional 
distillation (azeotropic distillation). 

(a) toluene (b) o-xylene 

(c) methanol (d) benzene 

When white light is passed through a colloidal 
solution containing fine suspended particles of 
gold, then the scattered light seen in a direction 
different from that of the incident light is 

(a) yellow coloured (b) blue coloured 

(c) green coloured (d) red coloured. 


. An element of 3d-transition series shows two 


oxidation states x and y that differ by two units then 

(a) compounds in oxidation state x are ionic if x » y 

(b) compounds in oxidation state x are ionic if x « y 

(c) oxidation state has no relation to the nature ofbond 

(d) compounds in oxidation state y are covalent if 
у>х. 


. The reaction, X ——> product, follows first order 
kinetics. Іп 40 minutes, the concentration of 


X changes from 0.1 M to 0.025 M, then rate of 
reaction, when concentration of X is 0.01 M, is 

(а) 1.73 x 107 M/min 

(b) 3.47 x 10? M/min 

(с) 3.47 x 10 M/min 

(d) 1.73 x 10? M/min. 


Assertion & Reason Type 


Directions : In the following questions, a statement of assertion 
is followed by a statement of reason. Mark the correct choice 


as: 


14. 


If both assertion and reason are true and reason is the 
correct explanation of assertion. 

If both assertion and reason are true but reason is not 
the correct explanation of assertion. 

If assertion is true but reason is false. 

If both assertion and reason are false. 


‚ Assertion: The [Ni(en)5]CL, (en = ethylenediamine) 


has lower stability than [Ni(NH3)g] CL. 
Reason : In [Ni(en)3]Cl, the geometry of Ni is 
trigonal bipyramidal. 


Assertion : Glycine exists as zwitter ion but o-and 
p-amino benzoic acid do not. 

Reason: Due to the presence of -NH; and -COOH 
groups within the same molecule, they neutralise 
each other and hence 0-атіпо acids exist as dipolar 
ions or zwitter ions. 


. Assertion : Hydrometallurgy involves dissolving 
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theoreina suitable reagent followed by precipitation 
of the metal by a more electropositive metal. 
Reason : Copper is extracted by hydrometallurgy. 


JEE MAIN / ADVANCED 


16. 


17. 


18. 


19. 


20. 


Only One Option Correct Type 


A 3.4296 (mass/vol.) solution of cane sugar isisotonic 
with a 5.9696 (mass/vol.) solution of raffinose. The 
molecular mass of raffinose is 


(a) 59.6 (b) 596 
(c) 5.96 (d) 5960 
Under the same reaction conditions, initial 


concentration of 1.386 mol dm? of a substance 


becomes half in 40 seconds and 20 seconds through 
first order and zero order kinetics, respectively. 
Ratio (К/І) of the rate constant for first order (Ку) 
and zero order (kg) of the reactions is 

(a) 0.5 mol! dm? (b) 1.0 mol dm? 

(с) L5 mol dm? (d) 2.0 mol! dm? 


A coordination complex of type MX;Y; (M-metal 
ion; X, Y-monodentate ligands), can have either 
a tetrahedral or a square planar geometry. The 
maximum number of possible isomers in these two 
cases are respectively 


(a) L and 2 (b) 2and 1 
(c) L and 3 (d) 3and2 
Predict the direction of migration of following 
tripeptide at pH 6. 
Lys - Gly - Glu; 
[Lys = ка қағатын. 
NH, 


Gly = HJN—CH)—COOH, 
Glu = HOOC— (CH,),CH —COOH] 
хн, 


(b) Anodal 
(d) Unpredictable 


More than One Options Correct Type 


(a) Cathodal 
(c) Stationary 


When О» is adsorbed on a metallic surface, electron 
transfer occurs from the metal to О. The true 
statement(s) regarding this adsorption are 

(а) О, is physisorbed 

(b) heat is released 


21. 


22. 


23. 


24. 


25. 


(c) occupancy of 15, of О; is increased 
(d) bond length of O; is increased. 


Aryl halides are less reactive towards nucleophilic 
substitution reaction as compared to alkyl halides 
due to 

(a) the formation of less stable carbonium ion 

(b) resonance stabilisation 

(c) the inductive effect 

(d) sp^-hybridised carbon attached to the halogen. 


Which of the following statements are correct? 

(a) Anacidified solution of potassium permanganate 
oxidizes nitric oxide to nitrate ion. 

The reaction, 2HNO; + NO > 3NO, + HO 
completely moves in the forward direction with 
conc. HNO3. 

The action of conc. HNO; on metals produces 
ХО; because the equilibrium of the reaction, 
2HNO; + NO === 3№О, + H,O lies far 
towards the right. 

The action of dilute HNO; on metals produces 
NO because of the reaction, 

HNO; + МО === 3NO, + H,O 


Which of the following statements are correct about 
the reaction sequence given below? 
O 


HCN A Sn + HCl 
a 
Traces of KOH (4) 


(а) Inthe formation of (C) from (B), ring expansion 
takes place. 

(b) The product (C) is cyclopentanone. 

(c) The product (C) is о, B-unsaturated cyclo- 
pentanone. 

(d) Conversion of (A) to (B) can also be carried out 
with LiAIH,. 


(b) 


(c 


-, 


(а 


= 


(в) 02 5 (с) 


Numerical / Integer Type 


A metal ‘X’ crystallises in a unit cell in which the 
radius of atom (7) is related to edge of unit cell (a) 
as r = 0.3535 a. The total number of atoms present 
per unit cell is 


How many of the following substances are more 
acidic than phenol? 

0-Cresol, m-cresol, p-cresol, water, methyl alcohol, 
ethyl alcohol, 2,4-dimethylphenol, p-ethylphenol, 
dimethylcarbinol 
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159) 


26. An alloy of Pb-Ag weighing 1.08 g was dissolved in Matrix Match Type 
dilute HNO; and the volume made to 100 mL. А 29, Match the List I with List II and select the correct 


silver electrode was dipped in the solution and EMF answer using the codes given below the lists : 
of the cell set up was ListI List II 
Pty Hag]H* ам) Арад] Аво (Equimolar solute) (Osmoticpressure 
0.62 V. The percentage of Ag in the alloy is ratio) 
ГЕ? = 0.80 V, 2.303 RT/F = 0.06 at 25 °C] E Glucose NaCL 2. 008 
. NaCl, MgCl, К,5О 2 0891 
Comprehension Туре 9 ones 

В. А1,(50,)», NasPO,4, 3. 1:2:3 
Synthetic tranquilizers аге mostly barbituric acid КИЕ (СЫ) 
derivatives while, other tranquilizers are not S. Urea, glucose, fructose 4. 1:1:1 
barbituric acid derivatives. Opium alkaloids such РО к S 
as morphine and codeine are powerful analgesics (1 2 3 4 
(reduce pain). Drugs which are used to cure diseases (2 3 1 4 
caused by microbes are called antimicrobials. m ; | : 5 


These may be either sulphadrugs or they may ђе 
30. Match the List I with List II and select the correct 


antibiotics. Antibiotics which inhibit the growth of ; : ; 
: in suis 8 answer using the codes given below the lists : 


microbes are called bacteriostatic while others which 


ListI List II 
kill the microbes are called bactericidal antibiotics. (Compound/element) (Uses) 
27. Among the following the narcotic analgesic is P. Individuallanthanoid 1. Production of 
(a) heroin oxide alloys 
(b) ibuprofen Q. Lanthanoid 2. Television screen 
R. Mischmetal 3. Petroleum cracking 
(c) naproxen 
eH S. Mixed oxides of 4. Produce bullets, 
(d) aspirin. lanthanoids shell and lighter 
28. The bactericidal and bacteriostatic antibiotics flint. 
respectively are Р ФК 5 
(a) penicillin, ofloxacin (л 7 3 * 
(2 1 4 3 
(b) erythromycin, tetracycline (да 3 1 2 
(c) penicillin, chloramphenicol (3 2 4 1 
(d) tetracycline and penicillin. ФФ 
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WE ANSWER 


Do you have a question that you just can't get answered? 
Use the vast expertise of our MTG team to get to the bottom 
ofthe question. From the serious to the silly, the controversial 
to the trivial, the team will tackle the questions, easy and tough. 
The best questions and their solutions will be printed in this 
column each month. 


1. Why radiation is harmful for humans? 


Ans. Radiations are harmful or not, depend on the 
following points : 
* How it is used? 
+ How strong it is? 
+ How often a person is exposed? 
+ What type of exposure occurs? 
+ How long exposure last? 
Radiations are harmful because when they collide 
with molecules in living cells they can damage them. 
If the DNA in the nucleus of a cell is damaged, the cell 
may become cancerous. Then cell goes out of control, 
divides rapidly and causes serious health problems. 
The greater the dose of radiation a cell get, the greater 
the chance that the cell will become cancerous. 
However, very high doses of radiation can kill the cell 
completely. If use smartly, this property of radiations 
can be used to kill cancer cells and also harmful 
bacteria and other micro-organisms. 
2. Why chlorine is deactivating but ortho, para 
directing group? 
Ans. Chlorine shows -I effect as well as has three lone 
pairs of electrons. These three electron pairs can cause 
resonance in benzene ring. Chlorine withdraws electrons 
through inductive effect, thus it deactivates the ring. 

CE СЕ 


H (Attack at ortho 
E position) 


(Attack at meta 
position) Сүз 


Y 


(Attack at para 
position) 


tr 


Тһе intermediate carbocation can be stabilised by 
resonance when the attack is on ortho or para position, 
thus chlorine is ortho, para directing group. 

2. The probability density апа probability 
distribution graphs of orbitals start more or less near 
т = 0 whether it is 2s or 1s or 2p. But 2p or 2s is not 
near the nucleus. So, how can the graphs start from near 
т = 0? Does the graphs mean that the orbitals are 
merging at nucleus? 

Ans. Every 
has 


orbital 
origin Шот 
nucleus itself, however, 
probability of finding 
the electron decrease 
around nucleus as 
value of n increase 
but it could not be 


zero. Іп this plot of 
electron probability as 


Electron probability (4272) 


Distance from nucleus (r) 


a function of distance from the nucleus (r) in all 
directions (radial probability), the most probable radius 
increases as n increases, but the 2s and 3s orbitals have 
regions of significant electron probability at small values 
ofr. 
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